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BOAbTMUINJIHUAMNEPMETP tuna M193 u MI193T

l. HASHAYEHHE

MargnTu/IeKTpHYeCKHE MHOronpeAe/ibiible
npuGopsl CO CBETOBHIM ykasaTesem Thma M193
CAYIKAT JJ51 MU3MEPEHHS CHilbl TOKd H HAIIPAKENHA
B UeNnAxX MOCTOAHHOIO TOKA.

Bainyckatorcsl clledyioiHX MOAHMHKAUMH:

1. lasa paGoTel npu TeMmnepaTtype OKpyXalio-

utero posayxa ot + 10 po + 35°C u oTHocHTe b~
Hoii BaaxHoctn o 80% — tuna M193.

2. Oas paGoTbl IpH TeMIepaType OKPYXKalo-
uero soaayxa or + 10 no -+ 45°C H oTHOCHTEJb-
HOit BJaxKnocty a0 98% (rpomuueckoe wcnoJie-
Hue) — THna MI193T.

1. OCHOBHbIE TEXHHYECKHE XAPAKTEPHCTHKH

Mpeaenst HaMepeHni:

ne roxky 0,003—0.0075--0,03- 0,075—03-—
—0.75—3—7,5 mA;

no nanpaxendo 0,075 - 0.3
—30—75—300—600 V.

ITaneHne HanpsKeHHA HA LIpefetax H3MepeHns
no Toky 8,4-—-84 mV.

0,75 3--75—

OCHOBHA® NOrpelIHOCTs He npesbimaer £ 1%,

HameHeHHe noOKa3zaHMH BCJCACTBHE BJAUAHUI
BHEIWIHEr0 MATHHTHOTLO NOJIA HATIPSMKEHHOCTBIO B
§ Oe — ne 6oaee = 1%.

Bpema ycnokoeHHsi MOJABHIKHOW 4acTH TNpPH-
6opa He Ousee 4 cek Ha npejele H3MepeudHs
0,003 mA, yka3zaHHOe BPeMs YCMOKOCHHA rapai-

0,075
}

Tpeaen nivepenus

110 HanpskeHuio, V 0,3 4 0,75 \

[Totpe6aenue, mA

o |
0,003 | 0,003 | 0,003 |0,0075 * 0,03

3 ’ 7,5 30 ' 75 ‘ 300 ’ 600

0,075 ’ 0.3 \ 0,75 ‘ 0,75

THPYETCA NPi COTPOTHBACHHH BHellHeR HenH He

setee 30 000
HcnbiTaTenbHoe Hanpsxenne 2 kV.
OcsellleHHe yKa3aTeaa OCYLLCCTBISETCA M-
noit 6,3 V, 028 A ¢ pe3nfioBbIM LOROJIEM.

TIHTanne ocBeTHTEABLHOrO yCTpoﬁcma TIPOH3-
BOAHUTCH OT CETH MNEePeMepHOro TOKa Hanpsa¥eHH-

em 127 wau 220 V (50 Hz) uan or nocrosHHOro
MM NepeMeHHOr0 TOoKa Hanpsxernnem 6 V.

FaGapuTHbie pa3meps apubopa — 200 X 300X
- 120 Mm.

Bec np#bopa - 3,6 Ke. R

[TpnGop uarotoBAsieTCss B COOTBETCTBHH € Tpe-
Gopanpuamu TOCT 1845—52 nna npubopos Kiaac-
ca 1,0,

L. NPHHUKUN OERCTBHA H KOHCTPYKUHSA MNPHBOPA

Boavrmunianamnepmerp tina M193 npeacras-
aset cobofi mepeHOCHBIH MHOTONpPeAeAbHbl TIPH-
60p MarHHTO3IEKTPHUECKOH CHCTEMbI CO CBETOBHM
yKasaTesieM.

IMpruuun medcrsus npubopa GCHOBAH 1a B3a-
UMONEHCTBHE MACHHTHOrO 101 B BO3AYLIHOM

3430pe, CO3/aBaeMOro MOCTOSAHHBIM MATHUTOM, H
TOKa, MpoTeKalollero B 06MOTKe NMOABHMKHOH paM-
KH. B pesyabrate 3T0r0 B3aHMOAEHCTBHS BO3HH-
KaeT BpallaloulHd MOMEHT, OTKJOHHIOWMA [o-
JIBHXKHYIO YacTs npubopa.

dns yBennuenust uyBCTBUTe bHOCTH fpuGopa
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Puc. |. MMpuaunnuanuaas cxeMma npubopa
Fig. . Basic circuit diagram of instrument

MOABHXKHAA YacCTb YKpenJeHa Ha PACTHIKKAX,
o6biyHas cTpenKka 3aMeHeHa CREeTOBhIM VKa3zaTte-
JeM.

¥rosl NoBOPOTA PAMKH 34BHCHT OT BEIHUHHBI
CUJBl TOKa, MPOTEKAIUero no OOMOTKe. paMKH,
H NPOTHBOJEHCTBYIOILETO MOMEHTA DACTRNHEK.

YcnokoeHHe OBHMEHHA HOABHMKHOI HACTH oCY-
WECTB/AETCA TOPMO3HLIMY TOKAMH. BO3HUKAKILHK-
Ml B OOMOTKE paMKH I[IpH e¢ TepeMelllcHHr B
MArHHTHOM MNOJe MOCTOAHHOMO MarHHTa.

Hikana npuGopa HaHeceHa Ha MeETANIUUFCKOC
OCHOBAaHHe.

DoH 1WKaNK — Beiblil; OTMETKH, 3HAKH H HH{-
pul — uepxoro usera. Illlkana umeer 75 J1enenuii.
HauHa wmkaas okono 130 amm.

[Mpudop odopm.len 8 NIaCTMacCOBOM Kopryce.

[Mepekatouerue NperetoB H3MEpPEHH NMPOH3BO-
AHTCH PblUaXHBIM NEpEKSUare/eMm, )

[MpumeHeHHble B NpHOOpe yHHBepCaJabHble 3a-
MHMBbl ¢ HECBHHUHBAIOULHMHCS] OJOBKAMH M03BO-
JSIOT NOJB30BATBCA TAKXKE H NPOBOAAMH CO LUTEN-
CeNbHbIMH HAKOHEUHHKAMH,

Pacunpenne npeiaesos H3MepeHHs (10 TOKY
OCYLLECTBJACHO CTYNEHYATHIM LIYHTOM, NOJIHOe CO-
NPOTHBIEHHE KOTOPOro HEMHOTHM GOJiblle KPHTH-
YeCcKOoro.

OnTHueckas cHcTeMa, cXeMa KOTOpoH npuse-
JleHd HA pHC. 2, COCTOHT H3 KOMJIEKTOPHOH JIHH-
abl 5, anadparmel 4, oTpaxaiollero 3epkana J,
o6bekTHBa 2 W 3epKaJja, YKPenJeHHOro Ha no-

Approved For Release 2009/08/06 . CIA-RDP80T00246A011000380001-7



Approved For Release 2009/08/06 : CIA-RDP80T00246A011000380001-7

-

5
T
\-—{/ Aomna -t omg

63y 0284

Puc. 2. IpuHumnuanvias olirnveckan cxema
Fig. 2. Basic optical scheme

HBHXHOH wacTH npu6opa /. Llentpansuas uacth
AHAPparMul HMeeT pHCKY.

[Myyox cmera mnpoxoaut uyepes ONTHYECKYIO
CHCTEMY H, OTPaXafCb OT 3epKafa, YKpPenaeHHOro

4 NOABHXKHOIN yacTH npubopa, nonajgaeT Ha wiKa-
ay. Ha iukane nodyvaercs H3obpaxende cpeTs-
llerocst oBafa ¢ TEHCBLIM H306pAMEHHEM HHTe-
BHIHOH CTPeKH,

IV. TIPABHJIA NOJIb3OBAHHS, XPAHEHHE H FTAPAHTUAHDBIN CPOK

1. Tlepen namepennem HeOGXOAHMO BKJIIOUMTH
NHTaHHE OCBETHTEJIS, [/ uero:

a) YCTAHOBMTh ILTENCEbHBI MepeKiouaTenn,
HaXOAAWHACH Ha JHUEBOH CTopoHe npubopa,
B MOJNOKEHHE, COOTBETCTBYIOLUEE HANPSIKEHHIO
HCTOYHHKA NHTaHHA OCBETHTE/IA,

6) NPHCOEAHHHTL WIHYD NHTAHHA K npufopy u
HCTOYHHUKY MHTaHHs.

2. PasappetdpoBaTh NOABHXKHYIO uyacTh 1pH-
Gopa, A/IA HETO NOBEPHYTb PYuKy appeTHpa Ha
180° (6enras Touka, pacnonoxenuas ¥ HaLuHcH
€appeTHP», YKa3LIBAET HAa AapPeTHPOBAHHOE CO-
CTOHHHe npHbopa).

Mpumevanue [MpuGop nonmen Guro B apperupo-
BAHHOM COCTORHHM BCETIa, 3& HCKNIOYEHHEM MOMEHTA
H3IMEPEHHS,

3. YcraHoBuTb, ecan Tpebyercs, yeTKoe u3o-
OpaxeHHe CBETOBOro ykasaTe/s HA iKade npu6o-

PA 1YTE€M BPAUICHHS TOJOBKH nNaTpOHa JaMnbi,
HaXOAsUWENcs ¢ NPaBol CTOPOUB Alia npuéopa.

4. YCTaHOBUTH, €CAH B 3TOM ecTh HeO6XOAH-
MOCTb, NPH NOMOILH KOPPLKTOpa CBETOBOH yKasa-
Telh HA HVJIEBYIO OTMCTKY WIKa.Tbl,

5. TlocTaBHThL nepexkamuaTe:, na COOTBETCTBY-
IOWHE 1Tpefes H3MepeHHs.

6. [lpu Hamepernu cuan Toka monaTb Tok Ha
SAMUMBl MHHYC («~—») H «MA>, npU H3MepeHHH
HATIDAXKEHHA — Ha 38XKUMbl MHHYC («-—») K «V».

7. Npn6opbl ¢ appeTHPOBAHHON MOABHKHOI
HACTbIO NOJKHBI XPAHHTHCA B CYXHX H UHMCTbIX
ROMEULEHHSIX,

B Boaayxe He noaxHO 6T BPEUHBIX NpHMe-
CeH, BBbI3LIBAIOILHX KOPPO3KIO.

8. [apanTtuitubii cpok paGorer npubopos npH
HOPMAJbHBIX VCJOBHAX  3KCIAYaTAUMH M XpaHe-

HHA — |2 MecAues co AHA NPHOBLITUA B HHAHACKU
7opT.

V. KOMNAEKT NOCTABKH

B komnnexr nocraeku Bxoast:

1. Ilpubop tuna M193.

2. TlpoBoa ans MuTaHWsA ocBeuleHHs.
3. Tpu 3anacHme pacTaxxy.

e

. Tpu 3anacHbie TaMnn HaxaJAMBAHHS 6,3 V,
028 A.

. Onucanne w npaBuna Hoab30BaHHs,
. [Macropr.

o O
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TYPES M193 and M193T VOLTMILLIAMMETERS

1. APPLICATION

Type MI93 multirange moving-coil instru-
ments with a light beam indicalor are used for
measuring current and voltage in D.C. circuits.

The instruments are manufactured in the fol-
lowing modifications:

1. Type M193 instruments—to operate at am-

bient temperatures from +10 to +35° C and a re-
lative humidity up to 80%.

2. Type MI93T instruments-—to operate at
ambient temperatures from +10 to -+45°C and a
relative humidity up to 98% (tropical design).

11. BASIC SPECIFICATIONS

Measurement Ranges are as follows:
a) current 0.003; 0.0075; 0.03; 0.075: 0.3; 0.75;
3; 7.5 mA;
b) voltage 0.075; 0.3; 0.75; 3; 7.5; 30; 75; 300,
600 V. <
Voltage drop on current measurement ranges
is 8.4—84 mV.

Voltage measurement

Main error does not exceed *1%.

External magnetic fields of 5 Oe intensity
will cause an error not greater than +1%.

Damping time of the moving element is not
more than 4 seconds on 0.003 mA measurement
range. This time is guaranteed when resistance
of external circuit is not less than 30.000 £

lo.ms‘ 0.3 l0.75 3 ‘ 7.5 I 30 I 75 i 300 ‘ 600
range, V |

H
Current consumption, mA ‘ 0,75

0.003 1 o.@ ‘ 0.0;3 1

0.0075' 0.03 l 0.075 1 0.3 ‘ 0.75

Test voltage—2 kV.
A 6.3V,0.28 A lamp with a screw base is used
to light the indicator.
Light source is supplied from 127 or 220V (50
Hz) A.C. circuit or from 6 V D.C. or A.C. cir-
cuit,

I11. OPERATING PRINCIPLE AND

Type M193 voltmilliammeters are moving-
coil multirange portable instruments with a light
beam indicator. The principle of operation is
based on interaction between the magnetic field
produced by the permanent magnet in the air
gap and the current flowing through the winding
of the moving frame. This interaction results in
a torque which causes the moving element of the
instrument to defiect. The moving element of the

Overall dimensions of the instrument are:
200X300X 120 mm.

The instrument weighs 3.6 kgs.

Instruments are manufactured in accordance
with the requirements of State Standard 1845—52
for instruments with an accuracy class of 1.0.

CONSTRUCTION OF INSTRUMENT

instrument is fastened on suspensions and a
light beam indicator is used as pointer to increase
sensitivity of the instrument.

Rotation angle of the frame depends upon the
current flowing through the winding and oppos-
ing torque of suspensions.

Damping of the moving element is accom-
plished by eddy currents induced in the frame
when it moves in the field of the permanent mag-

Approved For Release 2009/08/06 : CIA-RDP80T00246A011000380001-7



Approved For Release 2009/08/06 : CIA-RDP80T00246A011000380001-7

4

net. The instrument has a metal scale; marks and
figures are painted black. The scale is divided
into 75 division lines. Scale length is approx.
130 mm. The instrument is manufactured in plas-
tic case. Selection of measurement range is ac-
complished using the switch.

The use of double-purpose binding posts with
unremovable nuts makes possible the connection
of leads with plug ends to the meter.

Current measurement ranges of meter can be
expanded by means of the step-changing shunt.

Full resistance of this shunt is somewhat greater
than critical.

The optica! system (fig. 2) comprises a con-
densing lens 5, a blind 4, reflecting mirror 3, ob-
ject glass 2 and mirror / on moving element of
instrument. A hair line is fixed across the blind.

The light beam passes through the optical
system and, being reflected from mirror on mov-
ing element of instruinent, falls on scale.

The shadow of the hair line acting as pointer

-appears clearly on scale in an oval of light.

IV. OPERATING, STORAGE AND GUARANTEE

1. Prior to measuring switch on current sup-
ply of lamp, as follows: ... %

a) set socket switch on face side of instru-
ment to indicate.rating of supply voltage;

b) connect double-ended cord to instrument
and power supply. R

2. Release moving element from catch, turn-
ing catch knob by 180° (when white mark on
knob is against inscription “appernp” (catch) the
moving element’is hold fast by catch).
Note: Moving el{ement of in:su\l'lmeht. when not actually

measuring, shall be héld by catch.

3. Make the shadow, line seen clearly, if ne-
cessary, turning lamp socket head’on right side
of instrument bottom. :

4. 1f necessary, set the light beam indicator
on zero, using zero adjuster.
5. Set the switch on desired measurement

range.
6. When measuring current connect wires to
terminals marked (“—") and “mA”, when mea-

suring-voltage connect wires to terminals marked
(“—") and “V".

7. The instruments, with moving element held
by catch, should be stored in clean, dry premises. .
Harmful materials causing corrosion should not
be present in the air.

8. The instruments are guaranteed for 12
months from date of delivery to an Indian port,
provided they are stored and operated under
normal conditions.

V. SHIPPING COMPLEMENT

The instruments come complele as follows:
1. Type M193 instrument. ! :

2. Double-ended cord. ) ’

3. Three spare suspensions.

3ax. 1849

4. Three spare lanips 6.3 V, 0.28 A.

5. Description and operating instructions.
6. Passport.

M3gano s Coserckom Cotose '
Printed in the Soviet Unlon .

-

<
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MOSCOW
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AMIIEPMETPbBI NNEPEHOCHBIE
THIIA M104 = M104T

I. HABHAYEHHE

Amiepmerpn THna M104 cayxar aas usmepe-
HHA CMJBLI TOKA B LENAX TOCTOAHHOTC TOKa.

BuinyckaloTea caeayromHx MoaudHKauxi:

1. qna paGoTul TpH TeMTNepaType OKPymalo-
wero so3ayxa or + 10 go + 35° C u oTHOCHTeAb-
Hol maaxuvocTi 40 80%, knacca 0,6 — tna M104.

2. To xe, k1acca 0,2 — Tuna MI104/1.

3. Has paGoThl nmpH TeMmMmepaType OKpyXalo-
wero Bo3ayxa oT + 10 a0 -+ 45° C u oTHocHTeNb-
Hoil BnaxcnoctH go 989 (TponmHueckoe HCnoJHe-
HKe), kaacca 0,5 — tuna M104T.

4. To xe, knacca 0,2 — tuna M104/1T.

It. OCHOBHBIE TEXHHYECKHE XAPAKTEPHCTHKH

Mpeaenn u3amepenusa: (,015—0,03—0,075—-
—0,15—0,3—0,75--1,5 -3—7,5—15—30 A.

Manenne nanpsMeHHs Ha npeaenax HiMmepe-
HUA:

0,0156—0,03—0,075—0,15 A . 32+ 47 mV
0,3—-0,75—1,5--3 A 49+ 65 mV
7,6—15—30 A . 87175 mV

OcHOBHAA LCTpelwHoCTb Le npeBbliaer = 0,57,
Ans npubopos THnos MI104 1 MIMT u +0,29%

Ans npubopos tHnoe M104/1 u MI04/IT.

Banauue temnepatypu He npesnimaer + 0,2%
na 10° C.

Bangune BuewHero marHuTHoro noas B 5 Oe
meHee 1+ 0,5%.

Bpemga ycnokoeHnsa — ue GoJee 2 cek.

HcnuraTtensnoe H30JSILHN —
2 kV.

lF'aGapuTHoie pazmepw npuGopa — 200 -.300
K120 mm.

Bec npuGopa — ne Go.ec 4,5 Ao

HanNpAXKEeHKe

IMpu6opH  HIrOTOBASIOTZI B COOTBETCTHI C

TpebosavuaMn T'OCT 1845—52
K.1acca 0,2 uau 0,5.

A HpHOOpOB

4

Qo939

a7s
A\

~15
25949
o
Mpukuunnansnag  cxema  coelHNenuii  amnepMerpa

Tina M104
Basic circuit diagram of type M104 ammedter.
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Hi. TPHHIHIT JEACTBHS

Amnepmerpel rvna MI04 npeaciasasior  co-
GO  UePLHOCHBIC MHOPONPEALALIBLIe CTPCIMIHLIC
NPHOLPH MATHUTOLICKTPHYECKON CHCTEMDI.

Flpuauun  JleHCTBHA  nprOopa  acHoBal 1
BSaHMUJIEﬁCTBHM MATHHTHOIO HOJ B BOAYITHOM
3430pe, Co3AdaBACMOrao MNOCTUAHHLIM  MATHHTOM
TOKOM, HPOTEKAIONIHM 110 0OMOTKE  NOJABHAHOH
pamku. B peayabTate 3TOro B3aHMOJIEHCTRHA Bod-
HHKaer BPAULAKUIHA MOMEHT, OTKJAVHHIOUIHA 10-
ABHXHYX yacTb npubopa.

¥Yrosn noropOT4 PAMKH 3ABHCHT OT Be/IHUHHDI
CHJIbI TOKA&, NpOTeKawulero no o6MOTKe PaMKH, H
APOTHBOLEHACTBYIOILEr0 MOMEHTA [IPYAHH,

YcnokoeHHe NOABHAXHOH YaCTH OCYHIECTB.IACT-
CA TOPMO3HBIMH TOKAMH, BO3HHKAWUIHMH B 00-

Approved For Release 2009/08/06 : CIA-RDP80T00246A011000380001-7

H KOHCTPYKLIHS TTPHBOPA

MOTRE DAMEH HDH CC HOPOMCIHEICHEN B MATHHTIHOM
O HOCTOAHHOIO MAfHHTA,

Hpubop ofopvic 8 HIACTMACCOBOM KopRyce,

Hepekaouenne  1peie]oR  HAMEPEHH] [[POH3-
BOAHTCS PblYamHbIM HePeRlogaTe1eM.

[Tpirvencnuble B HpHBope VHHREPCAIbHLI2 3a-
AHMBl C HECBHHYHBAIGIIHMHCA FOJIOBKAMH [103BO-
JSIOT I0Ab30BATHCH TAKAKC H IPOBOAAMH CO HITEMN-
CC.IbHBIMH KOHLAMH.

lllkaaa npubopa pasieieia uwa 150 neaennn,
Hauna wkanp -~ 135 sat, das ycrpasenus no-

FPEUIHOCTH OT Napastiaked 1IKana cHabxeHa 3ep-
Ka.JioM.

IV. NIPABHJIA NOJAb30OBAHHSA, XPAHEHHE H TAPAHTHUHHBIA CPOK

|. Ilepea uamepeHHEM MPOBEPHTh, CTOHT .U
CTpefika Ha HYJIEBOH OTMeTKe LUKaJibl; €CAH OHA
CMelieHa, TO KOPPEeKTOPOM YCTaHOBHTb Ha HY.lb.

2. BkaWU4HTL npuGop B H3MepHTE/bHYIO CXe-
My, co6Jsionas ykasaHHYIO Ha 3a)HMax npubopa
TOJIAPHOCTb.

3. Ipubopbl KO 1KHLI XPAHWUTBCA Ha CTednaa-

Jax B CYXHX H YHCThIX NoMellueHHAX. B Bo3ayxe
He JOJMIKHO GHiTb BpeAHBIX TIpHMecel, BH3LIBAIO-
KX KOPPOIHIO.

4. TapanTHiHLI cpok paGoTh npubopos NpH
HOpMaNbHHX YCJAOBHAX IKCMAYaTalMH 1 XpaHe-
HHA — 12 MecsAUeB co AHA NPHOLITHA B HHAKHCKHI
nopT.

V. KOMNJAEKT NOCTABKH

B KOMMIEKT MOCTAaBKH aMmnepMeTpa THNA
MI104 Bxoasar:
1. Tlpu6op.

OnucaHHe 4 NPaBHAa NO.Ib30OBAHMA.

2.
3. MMacnopt.

Hanano 8 Coserckom Colose
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TYPES M104 AND MI104T PORTABLE AMMETERS

I. APPLICATION

Type MI04 ammeters are designed for 2) the same, accuracy class

0.2—type

measuring current in D.C. circuits.

The instruments are manufactured in the fol-

lowing modifications:

1) to operate at ambient temperatures from
+10 to +35°C and a relative humidity up
to 80%, accuracy class 0.5 — type M104
instruments;

MI04/1 instruments:

3) to operate at ambient temperatures from
+10 to +45°C and a relative humidity up
to 98% (tropical design), accuracy class
0.5—type M104T instruments;

4) the same, accuracy class
M104/1T instruments.

0.2—type

1. BASIC SPECIFICATIONS

Measurement ranges: 0.015—0.03—0.075—
0.15—0.3—0.75—1.5—3—7.5—15—-30 A.

Voltage drop on measurement ranges:
0.015—0.03—0.075—0.15 A —from 32fo 47 mV
0.3—0.75—1.5—3 A —Irom49to 65 mV
7.5—15—-30 A —Ifrom 87 to 175 mV

Main error does not exceed +0.5% for types
MI04 and MI104T instruments, and +0.2% for
types M104/1 and M104/1T instruments.

Temperature variations will cause an error
not exceeding +0.2% for every 10°C.

External magnetic fields of 5 Qe intensity
will cause an error less than +0.5%.

Damping time is not greater than 2 seconds.

Test voltage for the insulation is 2 kV.

Overall dimensions of instrument—200X300¢
#1120 mm, ‘

Weight of instrument is not greater than
4.5 kgs.

The instruments are manufactured in accord-
ance with the requirements of State Standard
F'OCT 1845—52 for instruments having an accu-
racy class of 0.2 or 0.5, respectively.

HI. PRINCIPLE OF OPERATION AND CONSTRUCTION

Type M104 instruments are portable multi-
range moving-coil pointer instruments.

Principle of operation is based on interaction
between magnetic field in the air gap of the per-
manent magnet and current flowing in the mo-
ving coil winding. As a resuli, a torque is pro-
duced causing the moving element lo deflect.

Angle of deflection of the moving coil depends
upon the current flowing in the coil winding and
also upon opposing torque of springs.

Damping of the moving element is accom-
plished by eddy currents induced in the coil wind-

ing when it moves in the field of the permanent
magnet.

Instruments are manufactured
cases.

‘A multiway switch is provided to select the
desired measurement range. The use of double-
purpose binding posts with unremovable nuts
makes possible the connection of leads with plug
ends to. the meter,

The instrument scale is divided into 150 di-
vision lines. Scale length is 135 mm. Scale has
a mirror set in it to avoid parallax errors, °

in plastic
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IV. OPERATION, STORAGE AND GUARANTEE

I. Prior lo measuring, check that the pointer 3. The instruments should be stored on

g | ‘ . )
is sel on zero If not, set on zero using the zoro  Shelves inclean, dry premises. Harmful materials,
adjuster causing corrosion should not be present in the air.

4. The instruments are guaranteed for 12

2. Connect the instrument in circuit to he months fron date of delivery to an Indian port,

measured observing polarity, marked on termi- provided thev have been stored and operated
nals of the instrument, under normal conditions

SHIPPING COMPLEMENT

The instrument comes complete as follows: 2. Description and operating instructions.
1. Type M104 instrument. 3. Passport.

Ne 1789 Printed In the Soviet Union
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BATTMETPOBbII BHEPATOP
tana A1 u JIT

ONMHCAHHE ¥ NPABHJA NOJIb30BAHUSA

l{

- TYPES Al and OIT
WATTMETER VIBRATOR

DESCRIPTION AND OPERATING INSTRUCTIONS

(T

(K
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BATTMETPOBbBIH
THTIA 1!

BUBPATOP
nw 1T

I. HABHAYEHHE

Barrmerponwe suGparopu tiua 11 peppoan-
HAMIUECKON cHeTeMul TIPCAHA3sHAYaIoTCs L5 34a-
IHCH MEHOBEHIOro 3HAYEHHSI MOLULIOCTH NpH pa-
Gote ¢ ocnuaaorpadgamy tuina MI1O2 u HILL

Brinyekalores ceaAyownx MOAH(PHKaUNi:

I. Iloist paGoThl NMPH TEMOCPATYPE OKpy A alo-

utero sosayxa ot +10 po +35°C 1 OTHOCHTENb-
iolt saamuocrd jgo 80% --tuna L1,

2. Jlas paGoTul NpH TeMnepatype OKpymaio-
wero Boayxa ot + 10 no 4 45°C u orHOCHTEND-
HoN BAAKHOCTH A0 98', (Tponnyeckoe HemodHe-
nie) ~—tuna O1T.

[1. OCHOBHBIE TEXHHYECKHE XAPAKTEPUCTHKH

Barrserposble  BHOPATOPB  H3rOTORAAOTCH
avx tinos — X[ 1 X[ OcloBHble TeXHHUECKHE
XAPAKTCPHUCTHKH BATTMCTPOBLIX BHOpaTOpoB npH-
BeAcHLl B TaBJiHle.

BuGpaTtopbt 34/ MThl  YCNIOKaHBaloOUleH Ha-
KOCTBIO TAKOH BR3KOCTH, YTO NPH TeMliepatype
poaayxa 20°C u K)PATKOBpEMEHHOM BKJIOYZHHH
crenens yciokoeins cocrapaser 0,8 +095. Tlpu
HPOJAC/DKHTENRHOM  BK.IIOUeHHH Bh6patopa cTe-
NeHb ycrnoxkoeHis vsetbuiaerces 10 0,55 +0.7 wu3-
3a HarpeBaHHs YCMOKAHBAKWEH MHAKOCTH U
YMEHbIICHHSA €€ BI3KOCTH.

Pasiiua B OTKACHEIHAX JYUa 1a 3KpaHE OC-
uuslorpaa npi BoapacrawiueM H VOBIBAIOULCM
TOKe B QOMOTKe SVCKTPOMATHHTA H3-3a BJHSAIHS
rucrepesuca e npesbimaer 0,5 aw npu anne
Jayua | oat.

HcnbiTateasbHoe. HanpsxeHMe u3oasunu 2 kV.

.Ta6apktabie paamepnr 1152755 .-055 M,
-Bec — 320 2.

‘ )
MapaMerpu XI ! NI

| _—

' CobcTenias YacToTa B BOIAYXE, Hz | 2500 2500

| UyBCTBHTENLHOCTL NpH J/iHie Jayya

1 P mufA2 . . . . . .| 400 4000

 ConpoTuienne neran He Goree, R 7 7

¢ CoupoTusienne OOMOTKH 3J€KTpO-

MarEuTa  NOCTOSIHHOMY — TOKY

e Goace, & . . . . . 0,07 6.2
ConpotHRAaemite OOMOTKH  31€KTpO-

MareiNTa  NEePeMEHHOMY  TOKY

yactotoit 50 Hz ne Gonee, 4 0,15 17

1
- Honyerumoe AciicTRYIOWILCE 3HAMCHHE
TOKA # netde, mA . . . . 20 20

.

1 -

1 JonycTimoe 1efCTBY OWee JHavenne

| TOKa B OGMOTKe 3AeKIpoMar-
wata, A . . . ... 5 0,5

1. APHHUHUN ACHCTBHA H KOHCTPYKLLHA

BatrMmerpoBulil Bu6Gparop npesicranaser coboil
npubop {eppoasHamMuueckoii cicremul [Tpunuun
AeHCTBHA €ro CJICAYIOUME: B BO3AYUIHOM 3430pC
3/1eKTPOMAarHHTa HaTANYTa MeTANJIHUCCKAR JICHTA
B BHJe rneTad. B cepejHHe NeTiH HaKICCHO He-
Soabluoe 3epkajo. TIpi oTCYTCTBHH TOKa B rerie
H 06GMOTKe 3JeKTPOMarHHTa 3epKa.1o HelloABHAKHO,
H Jyd CBeTa, OTpaKeHHbiil OT Hero, H3obpamaeTcH
Ha 3KpaHe H (OTOILICHKe OcuM.lIorpada B BHAC
CBeTHLICHCA TOUKH.

[Ipu mpoxoXaeHHH TOKA uYepe3 merdiv i w1eK-
TPOMArHUT BpALLAOWHIT MOMEHT, BO3HHKIIOLHH

BCAEJACTBHE B3aHMOJCHCTBHA TOKa NETIH MU rnoJas
B 3a30pe, CO3JaHHOTG 3ACKTPOMATHHTOM, BbI3bl-
BAeT OTKJOHEHHE [1¢T/IH, 4 BMeCTe C Hell NoBOpOT
3epkaJa,

Yron noBopoTa 3CpKaga  [POMOPLUHOHANEH
MTHOBEHHOH MOILHOCTH HCIH, B KOTOPYIO BKJAIOYEH

BHOpATOP.

Barrmerposslit sBu6parop tuna 11 odopmren
B Kopnyce i3 uaactMaccal. B xopnyce umeercs
OKHO sl TpoXokAeHHs Jyueil cBeta. B okHe
YKpenJeHa Moj yr/ioM K BepTHKANbHOA ocH JIHH3A.
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V. [TPABHJIA T10Jb30OBAIIMSE, XPAHEHUSA W FAPAHTHWHBIA CPOK

Barraerponuil sudpatop vomer Oi11h aeilods:
oBAIl LI PCrHCTPaIiR AMTHOBCHION M OUTTOC T
HEPEMENHOIO TORA, MOIHOUTIE HOCTOSHIIE 1O 10K,
113MCIH[I()[_ILC“L‘S[ BOOBPCMOL, 4 TakAC LIl peti-
CTPALHE MOUUIOCTH HPH PUsq iyl Iepeso il
NPOLEeCTax, SIBJACHHAN, CHBIBAUHLIX ¢ 3CTolfiun-
BOCTBIO B KOJIeDaHHsINMI CHHXPOHHDBIN Matlidt 1T, 1.

I“lo OCHHJJOI P& MME MIHOBCHNHOI MOULHOCTH
INpH CHHYCOHTAILBHLIX TOKE [ HAPHACHIT e

CAMKHO  OHPEJICTHTL  KAMNVIHNVIOCH, ARTHBHYIO,
PCAKTHBHYIO MOWIHOCTh N K()'j(l‘kl)lillli(‘l[l‘ Mout-
HOCTH.

FpajyipoBky na nepeMeHlnoN Toxe  ¢JIeayet
IPOBOANTE HPH BeamiyKTnBRoil tarpyake. 1lo-
crositiast BHOparopa  Moxer Onlth  onpe/iesela
ABOSIKO: B BaTTAX Ua | M08 OTKJIOHEeUHST H B dMMe-
pax B Kpaapare nHa | ma,

Ecau npumensiotest M3MCpHICILHBIC  TPaHCs
dopMaTopsl, TO HPH ONpeaeICHIN KPHBOIT MoW-
HOCTH HAJ0 yuecTh HX Ko3dient 1panchop-
MAallUH.

Onnodasansit  BuGpatop  MONIHOCTH  MOKeT
ObITh MPHMCHEH I8 3a1THCH MOIHOCTH B TPex-
aszHbIX Uensx aHAJOUHUHO ZUAMCPY  MOU{HOCTH

O THOA3HBIM BATTMETPOM B Tpex(pasHoil HenH.

[ToasieKias cHCTCMa BATTMCTPOROFO BHOpa-
Topa obaajact uekoropolt nuepineit wo3anucbl-
BACT I1I03TOMY 3HAMCHHC MOIHOCTH ¢ Horpelt-
HOCTBIO KAK NO aMILINTY/C, Tak 1 no (pase. pu
3AMHCH  NPOMBHILIENHON  YACTOTLL  HOIPEITHOCTH
3anicH Kak 110 aMILInTy/e, Tak 1 1o dase Hu-
YTOMHO Masia. IIpn 3anHcH e BBICIHX FapMOHIK
IOTPEILHOCTL pe3ko vBeaHunsaercs. [Tosromy 3a-
1IHCBIBATH MARMOHHKKIL BBILIC ACCATON MPOMBILLICH-
HOH 4ACTOTBl HE PCKOMCHAYCTCSI.

Barrsmerposulil BUGpaTop BKIOHACTCA B 1eNb
AHAJOTHYHO BATTMeTy. [1pH 3aHCH MrHOBEHHOI
MOLLHOCTH  OOMOTKY  2JICKTPOMATINHTA
BKJAIOUATH B HCCJACIYCMYIO UCHL [TOCICI0BATC b-
HO, EL‘JIH CHJTO TOKA B L[CC.'I(‘;’[)’CMUﬁ HECIHTH He Jipe-
BbIUIACT JAONYCTHMOIO 3HaUCHHY L'1d AOHHOTO BW-
GPHTODB, TO 00OMOTKA FNCKTPOMATHHTA BRTHOYACT-
CA HENOCPeACTBEHHO B 1L¢iIb. Eean e cuaa Toka
IpeBbliaeT JOHYCTHMYIO BCIHYHUY, TO BHOpaTop
CJIelyeT BKJIOYHTL BO BTOPHUHYIO OO6MOTKY TpaHc-
dopMaTopa TOKA - B cayuae paboThl Ha nepese-
HOM TOKE HJH uepe3 [YHT — [PH H3MCPCHHAN Ha
MOCTOSIHHOM TOKe. -

[eras BRaOOuaeTcs B HCCISAYCMYIO Lemb 11a-
panjenbio.

[TocaenoBatebho ¢ 1eTaell  A01KHO ObiTh
BKJIQUEHO A06aBOMIOE COIPOTHRICHKE ¢ TaKHM

Clelyer

PACHETOM, 4TOOBL TOK B [1€T.1e He [1peBbiian pe-
SHUHHBL, VKAa3aHHOIT poTabliiue.

Hio pucvHKe NDHBEICHA CXeMa BRAIOUEHHS
BHGPATOPA , YCTAHOBJACIHOrG B OCUMIAOrpag, ¢
IpaicopysaTopos TOKa.

q

w.

Tpancpopmamop
moKa

Current Ltransformer

Brilouenite BaTIMeTPOBOTO BHOPaTopa ueped Tparchop-
MaTOp TOKa

Connection of wattmeter vibrator through current
transiormer

Bubpatophl caeayer XpaHHTb B 3aKPhITOM Cy-
XOM noMmeweHdH. B Bosiyxe He HOJMXKHO O6BHITb
BPEAHBIX NIPUMECEH, BhI3LIBAIOILHX KOPPO3HIO.

lapaHTHAHHH cpoKk pafoTH BaTTMETPOBHIX
BHOPATOPOB TIPH HOPMAJBHBIX YCJIOBHAX XpaHe-
HIIA H 3IKCIAyaTalHH — 12 MecsaueB co JAHA [pH-
ObITHST B WHAMHACKHE MOPT.

V. KOMINIEKT NOCTABKH
B KOMILIGKT MOCTaBKH BXOASAT:
1. Barrverposuiit BuGpatop thoa IL1.
2. Onucadue W MpaBHIa NOJb30BaHHA.
3. Tlacoopr.

Hanano B Comerckom Coiose
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TYPES I

and ILIT

WATTMETER VIBRATOR

I. APPLICATION

Type St ierrodynamic walimeter vibrators
are designed lo record instantaneous values of
power when operating types MI1O2 and HII
oscillographs.

The vibrators are manufaclured in the follow-
ing modifications:

1. For operation at ambient temperalures
from =10 to *-35°C and a relative humidity up
to 80% —tvpe [11.

2. For operation at ambient temperatures
from +10 o +45°C and a relative humidity up
to 989% (tropical design)—type /11T.

1. BASIC SPECIFICATIONS

Wattmeler vibrators are manufactured in two
types — XI and XIL Basic specifications of
vibrators are given in the table.

Vibrators are filled with damping fluid of
such viscosity that with the ambient temperature
of 20°C and short time connection. degree of
damping is from 0.8 {o 0.95.

When vibrator is connected continuously,
degree of damping lowers down from 0.55 to 0.7
due to heating of damping fluid and decreasing of
its viscosity,

Difference in beam deflections on oscillo-
graph screen at increasing and decreasing current
in electromagnet winding, due to influence of
hysteresis, does not exceed 0.5 mm with 1 m light
beam length.

Test voltage for insulation is 2 kV.

Overall dimensions—115>55X55 mm.

Weight of vibrator is 320 gms.

Parameters X1 X1l

| Natural frequency in air, Hz . . .| 2500 2500
" Sensitivity at 1 m light beam

length, mm/A? . . . . . 400 4003
+ Resistance of loop not greater

than, . . . . . . . . . 7 7
Resistance of electromagnet wind-

ing to D.C. not grealer than, @ 0.07 6.2
i Resistance of electromagnet wind-
i ing 1o 50 Hz A.C. not greater
| than, . . . . . . , . .. 0.15 17
' Permissible effective current in
i loop, mA . . . . . . .. 20 20
Permissible effective current in
i electromagnet winding, A .. . . 5 0.5
ll

[I1. OPERATION PRINCIPLE AND CONSTRUCTION

Wattmeter vibrator is a ferrodynamic instru-
ment.

Principle of operation is as follows: a metal
tape in the shape of a loop is drawn in air gap of
the electromagnel. A small mirror is fastened in
the center of the loop. When current is absent in
loop and electromagnet winding, the mirror
remains stationary and the light beam reflected
from it falls on the screen and photographic film
of osci}lograph as a fine light spot. When current
flows ttirough loop and electromagnet, the torque

resulting from the interaction between current in
loop and magnetic field in air gap, causes loop
{o deflect and mirror lo move simultaneously.
Angle of mirror deflection is proportional to
instantaneous power value of circuit to which
thevibrator is connected.

Type Ol wattmeler vibrator is mounted in
a plaslic case. The case has a window to let pass
the light beam. A lens is fixed in the window at
some angle to the vertical axis.
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IV. OPERATING, STORAGE AND GUARANTEE

The wattmeler vibrator can be used o record
A.C. instantaneous power, D.C. power varying
in time, and also to record power at various
transitional processes, phenomena, stability and
oscillation of synchronous machines, etc.

By oscillograin of instantaneous power with
sinusoidal current and voltage cne can determine
apparent, active, reactive power and power factor.

Calibration at A.C. should be siccomplished at
a non-inductive load. The vibrator constant can
be determined in two ways: in watts per | mm
deflection and in square amperes for 1 mm.

When instrument transformers are employed,
bear in mind their voltage ratio whiie delermin-
ing power curve,

A single-phase power vibrator can be used to
record power in three-phase circuits similarly to
measuring power by means of a single-phase
wattmeter in three-phase circuit.

The moving element of wattmeter vibrator has
some inertia and, due to it, records power value
with an error both at amplitude and at phase.

While recording industrial {requency, the
error in recording is insignificant both on ampli-
tude and on phase.

While recording higher harmonics, the error
is sharply increased. Therefore, it is not advis-
able to record harmonics, which are higher than
tenth, of industrial frequency.

V. SHIPPING

The instrument comes complete as follows:
1. Type O1 wattmeter vibrator.

Ne 2030

The wattmeter vibrator is connected to cir-
cuit stmilarly to connection of watimeter.

The electromagnet winding shouid be con-
nected in series to circuit under investigation
while recording instantaneous power. If current
in circuit under investigation does not exceed per-
missible current value for the particular type of
vibrator, the electromagnet winding should be
connected directly to circuit. If current exceeds
permissible value, the vibralor should be con-
nected to secondary winding of a current trans-
former—in case of A.C. or through a shunt—
while a D.C. circuit is being investigated.

The loop is connected in parallel to circuit be-
ing investigated. An additional resistance should
be connected in series to loop so that current
in loop does not exceed value given in the table.

Connection diagram of vibrator, placed in
oscitlograph, with current transiormer is given in
the figure. ,

The vibrators should be stored indoors in dry
premises.

Harmiul materials causing corrosion should
not be present in the air.

The instruments are guaranteed for 12 months
from dale of delivery to an Indian port, provided
they have been stored and operated under normal
conditions.

COMPLEMENT

2. Description and operating instructions.
3. Passport.

Printed in the Soviet Union
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KHUJIOBOJIbTMETP

SJIEKTPOCTATUYECKUMA
THna C96 u C96T

ONMHCAHHE M NMPABHJIA NMOJIb3OBAHHUA

TYPES C96 AND C96T
ELECTROSTATIC KILOVOLTMETERS

DESCRIPTION AND OPERATING INSTRUCTIONS

(#)
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MUHUCTEPCTBO

BHEHTPUTEXHMLIECI{UM IPOMBILIAEHHOCTH CCCP

MOCKBA
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KHUJOBOJALTMETP 31 EKTPOCTATHYECKHUM

TUNA CY6 w CY6T
l. HABHAUYEHHE
DJIEKTPOCTATHUCCKIE  TPEXNPCACTLUBIC KO-  Ulero Boiayxa or — 15 no + 35° C u oTHOCHTeL-

BOALTMETPLI THNA CI6 cayxaT L1t H3Mepenns
HANPSAKEHHST B UETIHX MOCTOSIHIONG H IICPEMEeHHOTO
TOKa B LWIHPOKOM [JHAIIA30HE YacToT.
Buinyckaorea caeayoume Mo ndukaiy:
I Has pa6otsl npu Temteparype ORPVIRAIO-

Holl BiaxuocTd go 80% — tuna C96.

2. [laa paGorw npu TemMnepaType okpyxato-
lero Bosayxa ot + 10 no +45°C u oTHocHTe n-
HOH BaamuocTd go 989, (Tponuueckoe Hcnosne-
itHe) -- tuna C96T,

[1. OCHOBHbIE TEXHHYECKHE XAPAKTEPHCTHKH

Mpenean wuamepenun npuGopos - 7.5—]5-
30 kV.

OchoBhan mnorpewHocTs B patouelt  vacrti
urkannl e npesbitnaet -2 1,5% a8 nocrosugoro
nepemMednoro Toka vacrotoit ot 20 Hz 10 5 MHy.

Pafoueii uwactbio 1wkaas cunracres odactl
oT 20 a0 100% npeacaa noxazanmil,

Hactotnas npumenumocts. [TpuGopsl MOTYT
NpHMeHATbCA A0 uacrote 20 MHz, npu 31oM no-
TPeIHOCTL He npesbituaet ~ 39,

Ha npenese 30 kV npumenenne HpHSOPa orpa-
HHYEHO NOSIBJICHHEM KOPOHHPOBAIIHSA, HO e HHMAKE
yacToTel 10 MHz.

Biusinue temneparypu e npeemmaer -0.59,
Ha Kaxable 10°C.

BJTHHHH@ BHelLero IACKTPHUECKOro nodigd B
900 V/cm we npepbiwaer - 5%,

Bxoanas emxocts na motom npeienc nsie-
pexun — Mmenee 12 pF.

CoGcTBeHnan pe3oHaucHan uacrorta - Hoilec
160 MHz.

L. MTPHHUHN DEWCTBHUA

Kunosoavtmerpn  TtHna C96 NPeACTaBASIIOT
co6oil nmepeHocHble Tpexnpeaesbiibie AOpHGOPHL CO
CBETOBLIM OTCYETOM 2/IEKTPOCTATHYECKON CHCTEMBL,

HNpunuun  neficreus  npubopa ocuosan Ha
SJIEKTPOCTATHYECKOM B3aHMOACHCTBHH, BO3MHIK:-
IOUIEM MEXIY ABYMsI Te1aMH, HAXOAALIHMHCS 1101
HANpsXKeHHEM APYr OTHOCHTebHO Apyia.

Bpems ycnokoenns — menee 4 cex.

MCﬂblTﬂTe.ﬂbHOE HanpsaxeHue H301AUUH:

a) MUKIY BBICOKOBOJLTHBIM 3aMHMOM H KOp-
MYCOM,  COLAHHCNHBIM € UGB OCBElICHHS —
16 kV ua npegese 7,5 kV, 31 kV ua npenene
15 kV 1t 45 kV ua npeneae 30 kV;

0) MeXily uenblo OCBEINEHHA M Kopnycom —-

kV.

Mutanue ocseTHTensHoro ycrpoiicrea npou3-
BOLHTCS OT CETH NePEMEHHOr0 TOKA HanpsaKeHHeM
127 wom 220 V uan ot nocTosHHOro MU nepemeH-
HOTO TOK# Hanpsixenuem 6 V.

OcBewenne ykasarean ocymuecTaisercs aam-
noit ¢ peanGoBLIM LoKoNem 6,8 V 0,28 A.

FaGaputHbie pasmepwm npu6opa — 280:X600x
<~ 240 am.

Bec nprGepa — 11 ke,

[Mpudop wuarorosasercs s COOTBETCTBHY C Tpe-
Gosanuamu TOCT 1845—52 nas npubopoB KAaac-
ca 1,5,

H KOHCTPYKUHSI MPHEOPA

Oatio 13 B3aHMoAeHCTBYIOWMX Te YKpeneHo
HEMOABHXKHO B KoOpnyce npuGopa u o6pasyet
HEMOLBHIKIbIH  5/1€KTPOA  3JeKTPOCTATHYECKOTO
BOAbTMeTp.  Bropoe B3aHMOJeACTBYIOllee Teso
YKPEIJICHO Ha oCH, CNOCOGHON NOBOPAYHBATHLCS, H
o6pasyer nuABHKHLI 3MeKTpoa BoJibT™MeTpa. Ock
HOABHIKHOTL 3. 1CKTPOla yKpeNleHa Ha pacTAKKax.
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YCNoKOCHHE JIBHAKEHISE [TOABUANON 4 00N
ULECTBISCTCS TOPMO3IIBIMH TORUNIL BOZHILKIIOL
MH B CEKTOPE NOABHAHOLO 2J0KIpOid NP ero
NEPeMelleHHH B MaAFHHTHOM  00¢ HOCTOsHIITORD
MAariHTa.

[Tpubopsl HMEIOT MATYIO BXOLIYH) CMROCIDL B
BbICOKOE COMPOTHBICHHE H30JNIHH, HO3TOMY 13-
MEPEIHe HalpsRennst NoCTOANNOIO TeKa NPoHc-
XOAMT, OpakTHUCCKH, 6e3 notped.etis.

Lllkasia npubopa — rpuitnas.

Bee tpu WIKAJIBL YKPCRJEHBL Ha jiepAare’de, Ha
OCH KOTuporo Hacaxeda pyuka. Ha 3srom e

1\‘])/!\'(110.'1(_‘ C.\]\)H]Iipt)li.‘lillnl ﬁK])EJEIhI H3 MHTHI)OBHH-
Jd0T0 ILICKCHLTaCH, 3 KOTOPhIC  [IPOEKTHPYeETes
HsuBpameHie ceeroBoro ykasateas. [lepen wxa-
SO HOMENIel IGHTOK ¢ BBIPE3OM, Ha  KoTopbii
HAHCCCHA MAPKHPOBKA.

IToBOPOTOM PYUKH K BLIPE3Y NOJLACTCH Ta HIH
HHAR 1IKaaa,

JLauna mKasdbsl oko1o 140 e

Odopmaen npubop B Kopnyce, OTIHTOM H3
A TIOMHHHEBOIO CI1aBa.

Kopryc ogHoBpeMennu CIVAKKRT B 2J1€KTPO-
CTATHUECKHM 3IKPAHOM.

1IV. MPABHNA MOJb30BAHUA, XPAHEHHE ¥ TAPAHTHRHBIA CPOK

1. [lpu paGore ¢ npuGopansn tina CY6 neotixo-
AMMO cobaofiaTh O0lIMe NpaBHiIa TeXHHKH OCs-
ONACHOCTH M0 padoTe Ha BBICOKOBOIBTHLIX VT
HOBRAUX,

2. Tlpn u3amepennsix  na  BBICOKOI  yactole
AJHHE COCAHHHTR ILHLIN HPOBOAOB BO HabeAanne
JONOAHHTENLHON HOMPELLHOCTH JOTKHA Obllh KaK
MOMHO MEHBLIC.

3. Maoastop npudopa josnken ObiTh Beeria
YECTBIM, 51 MCTO PeKOMEHAYETCA [1EPHOLHYECKH
IPOTHPATL ero Tpsnkol, CMOYeHHoON aBHAUMOH-
HBIM GEH3HHOM.

4. Ilpu u3Mepenusx B CHMMETPHUHBIX LElsiX
(c Hezazem.1eHHBIM IIPOBOAOM) NPHGOP JOJHKEH
ObiTh YCTAHOBJICH Ha H30JATOPAX, B MecTe, He
JOCTYNHOM st npHKocHOoBeHust. Paspaanbie Ha-
NpsiAeHKR H30AATOPOB AOJMKHEL ObITh He MelbLile
16, 31 uau 61 kV —- » aaBucumocTH oT BuGpaH-
HOTO mpededa HaMepenHsi rnpubopa, [Ipu stom
HCTOYHHKOM NHUTAHKS OCBELIEHHUST [JOJKHA ObiTh
or/iejibEan Gatapea Ha 6 V, ycTanosjeHuas Ha
TAKHX XKe H30JATOpax, Kak H npHbop.

5. C noMoubIo PYUKH, Pacnoa0KeHHoR ¢ npa-
BOH CTOpPOHBI MPHOOPA, YCTAHOBHTH B OKHE TpH-
Gopa wkaay Ha 7,5, 15 uau 30 kV — B 34BHCH-
MOCTH OT Mpejno.taraeMoil BesiHUHHBL H3MepseMo-
ro HanpsikeHdst. JL1 3TOrO HYIKHO OTTSIHYTb
PYUYKY B CTOpoHY oT npuOopa, 4Tolhl e¢ uIrudt
BblLIE] W3 OTBEPCTHA B KOpTyCe, 3aTeM MoBep-
HYTb pyYKy Tak, utolbl B okHe npHGopa NosiBH-
Jace Heo6XxogMMmas WIKajga, H MOTOM BCTaBHTb
WITHPT B HOBOE OTBEPCTHE.

6. YcranoBuTh Hco6XoAMMBIA Npelea HaMepe-
HuA. Oas storo orTaHyTs Ha cebs A0 OTKasa
BHICOKOBOJIbTHBIH BBOJ, H [OBEPHYThL €r0, MOKa Ha
HeM cBepxy He NOKaXKeTCs YHCAO, COOTBETCTBYIO-
ulee H3OpaHHOMY Tpejlesly H3MepeHHs.

7. BelcTynn Ha BBICOKOBOABTHOM BBOAe NOI-
BeCTH K NMa3y H J0CAaTh BBOA 0 OTKA3a Brepei,
cJerKa NPuAepKHBAA ero pykoil,

8. Ilpu paboTe B HECHMMOTPHUYHBIX  LENsAX
XOpGLUO 3a3eMJIEHHBIH MPOBOJA CJAEAYeT HALEHHO

NPHCOCIHHHTL K 3AXHMY. DACIOJIOKEIHOMY Heno-
CcpeacTseHto Ha Kopnyce nputopa (Ha OokoBOW
cropotie). Bropodi npoBoa NPHCOCAHHHTL K 3AMH-
MY BbICOKOBO.IbTHOI'O BBOAA.

Y. [pu pabore B CHMMCTPHUHBLIX WCISIX O3t
JOK IPHCOSAHHEHHA IPOBOAOB 3HAUCHIIE HEe HMEeeT,

0. TTepea uamepeHueM HeOOXOQHMO BKIIOUHTD
(THTAHHC OCBETUTEJS, A5 YCro:

4) YCTAHOBHThL LITENCebHLIH NepeK.ioyaTe.l,
HaxoAAlHACA Ha JHUeBOH  cTOpoHe npubopd,
B MOJ0MEHHE, CONTBETCTBYIOULIEE HAMNPSMXKEHHIo
HCTOUHHKA MUTAHKHA OCBETHTENN;
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) NPHCOEARHUTL IHYD RHIAHNY K 1IPHOOPY H
HCTOUHHKY MHTaHHSI.

11. [MpoBepHTh, HAXOAHTCR JIH CBCTOBA PHCRA
Ha HyJsesoid oTMeTKe wkadsl. B cayuae pneodxo-
JAHMOCTHY  TIOBEPHYTL KOPPEKTOP B YUY CTO-
poHy.

12, OTpery IHpoBaTh, ecin Tpedyercs, 4eTKUCTL
H306paXKeHHs CBETORONH OTMETKH ¢ HCKO[ 1ia
IKaJe.

13. Jlaa peryJnpoBaHHA UeTKOCTH n3olpaxe-
HHUA CBCTOBOH OTMCTKH J1aMny, HMCIOUYIOCH B
OCBETHTEJE, MOXKIIO MepeMeulaTh BROIbL OCH ¢ 110~
MOLLBIO TaillkK 2 (CM. PHCYHOK) M MCPIeHANKY. ISP~
HO X Hell BHHTOM [, Kpoume TOro, naTpoil AaMnul
MOXKET NMOBOPAYHBATLCH BOKPVE CBOEH OCH.

14. Tlogatp H3aMepseMoOt HANpr/KCcHHe HA
3axumbl npubopa.

15. TIpn 3ameHe JlaMiibi HEOOXOAUMO!

a) A0CTaTh HOBYIO JaMMy ¢ Pe3h0OBbIM LOKO-
geM Ha 6,3 V 0,28 A, uuTb naMibl 10/DKHa ObiTh
pacrnofioeHa B LEHTpe KOAGHI;

6} BHLIKJWOUHTH H3MepPseMOe HallpAXeHHE;

B) OTKJIOUHTh MCTOUHHK NHTAHHS OCBELLCHHA,

r) CHATh NNa4Ky C OCBETHTE/S, OTBHHTHB TpH
BHHTA CBEPXY KPbILIKH;

1) MOJHOCTHIO OTBEPHYThb H CHATDH raiky 2;

e) BbIHYTL jlepxKaTtesb 3 ¢ Jamnoit;

) 3aMEHHTL NEperopesilyio JaMmny HOBOM;

3) MOCTABHTL AepxaTedb € JaMOoid Ha CBOE
MECCTO;

M} COCHKd 3aBepPHYTh Taliky 2,

K) BKOUHTHL HCTOUHHK TNUTAHHA OCBELIEHHS;

J) 3ABHHUMBATH railiky 2, Moka Ha wkade He
HOSBHTCH Kakoe-JHO0 CBCTOBOE NATHG; YCTAHOBUTh
Pailky Tak, Yro6bl CBETOBOC NATHO 6w HauBOAL-
L,

M) NOBEPHYTL JaMNy 3@ AeprKaTeNb UOoKoas 4.
HC BHIHHMASA €€, B TAK0e NOJOMCHHE, TIPH KOTOPOM
CBCTOBOE MATHO GyaeT Hauboaee APKHM,

1) oTBepTRO{ NOBOPAUMBATL BHHT /, moka He
Oy/eT NoJYYeHO Ha 1UKaJje YeTKOe NPSAMOYroJibioe
CBETOBOE NATHO ¢ puckoil B cepeauHe. FlpH 3ToM,
eciH  HeoBXOAHMO TNOANPAaBHTL CBETOBOE TNATHO,
HOBOPAUMBAIOT raiKy 2 W JaMny, Kak yKasaHo B
NVHKTAX €15 H «M3»;

0} YJOXKHTb TOKOIOABOAAILYIO CNHpanb TakK,
4TOGbl OHA He MOTJ1a KOCHYThCH MJaHKK OCBETH-
Teqs;

1) NPHBCPHYTH K KPbillKe NJAGHKY OCBETH-
e,

16. [Tpnbopbl QOMMHBI XPAHHTBECSE B CYXHX H
UHCTHIX NOMELEHHAX.

17. B mecTax xpaHeHust NPHOGOPOB HEe AOJKHO
6biTh CHJIBHBIX MarHHTHBIX noJieil. B Boaayxe He
JOJMHO GbLITb BPEXHBIX NpuMecedl, BbI3bIBAIOUINX
KOpPO3H!I0.

18. TapanTHiiHHA cpok paboTel nprGOpoB NpH
HOPMaJbHEIX YCJAOBHAX 3KCMJyaTalMH H XpaHe-
Hus — 12 Mecsuen co AHS NPHOLITHA B HHAHACKHA
nopT.

V. KOMIIJIEKT MNOCTABKH

B KOMNJEKT NOCTABKH BXOAAT:
1. Kuaosoawt™erp thna C96.
2. TlpoBoA TUTAHUS OCBELLEHHH YyKasareds
npubopa.

3. Tpw 3anacHble .1aMnbL

4, TpH 3anacHbie PacTsAXKKH.

5. OniicaHue W MPABHJA NMOAb30OBAHUA.
6. [Macuopr.

Hanawo B8 Cosercxom Cowse
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TYPES C96 AND C96T
ELECTROSTATIC KILOVOLTMETERS

1. APPLICATION

Type C96 electrostatic three-range kilovolt-
meters are designed to measure voltage in D.C.
and A.C. circuits in a wide range of frequen-
cies.

The instruments are manufactured in the fol-
lowing modifications:

1. To operate at ambient temperatures from
—15 to +35°C and a relative humidity
up to 80%—type C96.

2. To operate at ambienl temperatures from
+10 to +45°C and a relative humidity
up to 98% (tropical design)—type C96T

[l. BASIC SPECIFICATIONS

Measurement ranges of instruments—7.5—
15—30 kV.

Main error on operating scale range does not
exceed +1.5% for D.C. and A.C. at frequencies
from 20 Hz lo 5 MHz.

Operating scale range is from 20 to 1009%
of measurement range.

Frequency application. The instruments can
be used at frequencies up to 20 MHz with error
being not greater than +3%.

On measurement range 30 kV the use of
instrument is limited by appearance of corona,
but not below 10 MHz. '

Temperature variation will cause an error not
exceeding +0.5% per each 10°C.

External electric field of 500 V/cm causes an
error not exceeding +0.5%.

Input capacity on any measurement range—
less than 12 pF.

II1. OPERATING PRINCIPLE AND

Type C96 kilovoltmeters are portable three-
range electrostatic instruments with light beam
reading.

Principle of operation is based on electro-
static interaction arising between two bodies be-
ing under potential relative to one another.

One of the interacting bodies is fixed in case
of instrument and forms the fixed electrode of
electrostatic voltmeter. The second interacting

Natural resonance frequency—greater than
160 MHz.

Damping time—Icss than 4 sec.

Test voltage for the insulation:

a) between high-voltage terminal and case
connected to lighler circuit,—16 kV on measure-
ment range 7.5, 31 kV on measurement range
15 kV, and 45 kV on measurement range
30 kV.

b) between lighter circuit and case-—2 kV.

Lighter is supplied from 127 or 220 V A.C.
line or from 6 V D.C. or A.C. line.

Indicator is illumined by 6.3 V 0.28 A lamp
with screwed base.

Overall dimensions of instrument—280x
X600X240 mm.

Weight of instrument—11 kgs.

The instruments are manufactured in con-
formity with the requirements of State Standard
[OCT 1845—52 for instruments with accuracy
class 1.5.

CONSTRUCTION OF INSTRUMENT

body is mounted on turning axis and forms mov-
ing electrode of voltmeter. Axis of moving elec-
trode is suspended.

Damping of moving element is accomplished
by eddy currents caused to flow in sector of mov-
ing electrode when it moves in magnetic field
of the permanent magnet.

The instruments have low input capacity and
high insulation resistance; therefore measure-
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ment of voltage in D.C. circuils is cliccted
practically without consumption.

Instrument has three scales. All three scales
are mounted on holder with a knoeh fixed on its
axis. On the holder are also mounted frosted
plexiglass shields. Shadow ol lighi beam indi-
calor is projected on shields. Plate, with a cut and

the markings, is placed in front of the scale. One
of the thirec scales appears in cut while turning
kiob.
Scale length is approximately 140 mm.
Instrument is mounted in aluminium alloy
case. Case of instrument also serves as an elec-
trostatic shield.

IV. OPERATION, STORAGE AND GUARANTEE

I. While opcrating type €96 instruments, ob-
serve safely rules prescribed for high-voltage
operation.

2. When measuring vollage in high frequency
circuit, connecting wires should be as short as
possible to avoid additional error.

3. Insulator of instrument should always be
clean, for this purpose it is desirable to wipe it
with rag dipped in pure benzine.

4. When measuring vollage in symmetrical
circuits (with non-ground wire) instrument
should be set on insulators in a place difficult of
access. Disruptive voltages of insulators should
not be less than 16, 31 or 61 kV—depending upon
selected measurement range of instrument. Light-
er supply source should be a separate 6 V storage
battery, which should be set on similar insulators.

5. By means of knob placed on right-hand
side of instrument set in window of instrument
scale for 7.5; 15 or 30 kV—depending upon ap-
proximate value of voltage to be measured. For
this purpose draw off knob with its pin to be out
of aperture of case, then turn knob so that desired
scale appears in window of instrument; this done,
set pin into other aperture.

6. Set desired measuremeni range. For this
purpose fully draw off high-voltage lead-in and
turn it until on its upper parl a number cor-
responding to desired measurement range ap-
pears. '

7. Bring lug on high-voltage lead-in close to
groove and move it forward as far as it will go,
holding by hand.

8. While measuring voltage in non-symme-
trical circuits, well grounded wire should be con-
nected to terminal placed right on instrument
case (on instrument side). Second wire connect
to clamp of high-voltage lead-in.

9. While measuring voltage in symmetrical
circuits any sequence of wire conneciion may be
used.

10. Prior to measuring, switch lighier supply
source ON, for which purpose do the following:

a) set plug switch on front side of instrument

in position corresponding te voltage of lighter
supply source;

b) connect feeding cord to instrument and
supply source.

1. Check whether shadow hair line is on
scale zero or not. If not, turn corrector in required
direction,

12. Adjust, if necessary, clearness of light spot
with shadow hair line on scale.

13. If light spol on scale is not visible clear
enough, shift lighler lamp along axis by means
of nui 2 (see the figure) and with screw { per-
pendicularly lo axis. Besides, lamp holder can
turn round its axis.

14. Apply voliage to be measured to instru-
ment lerminals.

15. For lamp replacement do the following:

a) get ready 6.3 V 0.28 A lamp with screwed
base (lamp filament should be positioned in cen-
tre of bulb);

b) switch voltage, to be measured, OFF;

¢) switch lighter supply source OFF;

d) remove plank from lighter after unscrew-
ing three screws on top of lid;

e) fully unscrew and remove nut 2,

f} take out holder 3 with lamp;

g) replace burnt-out lamp;

h) screw nut 2 on bolt end;

i) switch lighter supply source ON;

j) continue screwing nut 2 until a light spot
appears on scale; set nut so that light spot be the
largest;

k) turn lamp base holder 4 without removing
lamp for maximum brightness of spot;

1) turn screw /, using a screw driver, until
light rectangular spot with shadow line in centre
appears clearly on scale. Adjust light spot, if ne-
cessary, by turning nut 2 and lamp as stated in
paragraphs “j” and “k";

m) lay spiral lead-in so that it do not touch
lighter plank;

n) screw lighter plank to lid.

16, The instruments should be stored in clean,
dry premises.
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17. Premises should be free from strong mag- 18. The instruments are guaranteed for 12
netic fields. Harmful materials causing corrosion months from date of delivery to an Indian port,
should not be present in the air. provided they have been stored and operated

under normal conditions,

V. SHIPPING COMPLEMENT

The instrument comes complete as follows: 4. Three spare suspensions.
1. Type C96 kilovoitmeter. 5. Description and operating instructions.
2. Feeding cord for lighter of instrument. 6. Passport.

3. Three spare lamps.

N 1954 Printed in the Soviet Unfon

T,

MINISTRY
OF THE ELECTRICAL ENGINEERlNG INDUSTRY OF THE USSR

MOSCOW
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BOJbTMETPbDI

NMEPEMEHHOI'O TOKA
tuna H211 v U2UT

li

ONUCAHHE W MPABHJA TIOJIb30OBAHHS

TYPES U211 and L21IT
A.C. VOLTMETERS

DESCRIPTION AND OPERATING INSTRUCTIONS

llllllHHHHHIHU[HHHHHIHIHHHHHIH

MUHUCTEPCTBO

INEKTPOTEXHUYECKOU ﬂPl]MhIlllJlEHHUCTM CCCP

MOCHKBA
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BOJILTMETPBHI NMEPEMEHHOTO TOKA
g W21 v U211T

I. HABHAYEHHE

LinTtosble BOILTMETPLI AETCKTOPHOH CHCTEMB  10ero Bosldyxa oT 10 pgo +35°C u oTHOCHTEIb-
yuna LI211 caymar Lot H3MePeHHsST HalpsixKeis  Hod sadawnocrd a0 80% — tuna L2111,

B LENsIX {lepeMeHHOro T1oKa vactorod ot 50 10 2. Ilast paboril UpH TeMmepatype OkpyXdio-
8000 Hz. titero Bosava or 0 g0 -+ 45°C u oTHOCHTe bHOIl
Beinyckatores eleayomix ModWQUKALHHA: BaaKUOCTH 10 98% (TponHyeckoe HCHONHEHHE) -~

1. Ana paGoTw LpH TeMmneparype okpyaaw-  Ttana LI211T.

I1. OCHOBHbBIE TEXHHYECKHE XAPAKTEPHCTHKH

Hcenoanenne, Tlpubopsl npeluasHaycHsl 15 - )
flpeneaw Hamepchus,
\Y

YTOIIEHHOrO MOHTaMxa H H3rOTOBIAIOTCH B Opbl3-

ro3auisuieiibiX Kopilycax. _.
Mpenenn Hamepeuy. Tpubopbl HIrOTOBIAIOT- 30; 50; 150; 250 HenocpeacTBeHKoe

CA HA OJHH HJIH I8 Npedesa uaMcpeniist, nepe- —

yucienlinie B Tal e, i “HL“» Tﬁig’;"é‘?g?-‘mTOPOM Hanps#C-
Hamepureabibie Tpancdopmatopsl Hanpsuke- | 500 1000; 1700; 2000 500 1000 1500 2000

HHA A0JAKHBL OblTb NpefHasHaueHbl s paboThbt 00" 1000 1000 100

Ha 3BYKOBBLIX 4acTOTaX.

Brawyenue npubopa

OCHOBHaf NOrPeWIHOCTD HE HPEBLILALT i?.S"/Ag. | C TpanchopMaTOpOM HAMpPANKE-
Pa6Gouas yvacre wmxkagel — o1 20 go 1007 HHA COOTBETCTBEHHO Ha
200 — 1000 F00 — 1000 1000 — 2000
[peaesid H3MepeHHs. 1000 — 2000 S . -
BansAkHe BHeUIHero MArHHTHOrO M0JA Hanps- 100 ' 100

KeHHOCTbIO B D Ov menee 1%, | - !
Bpema ycnokoenda ne GoJjec 4 Cek.
Hcnumirarenbuce nanpaxmenune n3onauuu —2 kV.

Bec npubopa -- ii¢ Gojee 3 ke [MpuGopbl H3roTEBASIIOTC B COOTBETCTBHH C
TaGapuTubie pasmepsl npuGopa nokasaln  TPEOOBAHHAMH FOCT 1845—52 ansa npudopos
Ha puc. 1. K’1acca 2.5.
'T/ﬁ* 4=
/v N PR B —
2 )
Vv 1“- : @ &
&
S :Qf ]
S X
o\
)| ] He
~ ?

S5t —
L..___ 186 —- b 710 162145 —

Puc. 1. TaGapuTknie paamepw BOAbTMeTpa Tna LI211
Fig. 1. Overall and instaltation dimensions cf type L1211 volimeter
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I APHHLUK JIERCTBHS
BoavrMerput thHnoa L1211 — witiosbie oo
HUH ABYXiIpedeibiible nPHOCPLI Jleiekiopuoil oi

CTeMbI.

OHI XapakTepH3yIoTCs  HpPHMCHCIHCY o
AYNPOBOJHHKOBBIX  BRIIPAMITETCH, (001 BOUHLIN
COH})O'I‘HB.’I@HHﬁ H H3MEDHTE Marthilo A e Krpiie

CKOH cHCTeMbl, COC/THHEHHbIX B CXCMY, Ho3sosiio:
YO NPOU3BOAHTL H3IMEPEeHHS Hatpsiseuiin nepe-
MeHHOTo TOKa.

[MpuHuHn  JEHCTBHA  MArHHTOYICKTPHUECKOI
H3MEPHTEIbHOTO NpHBopa OCHUBAH Hi B3AHMOILCH-
CTBHH MArHHTHOIO 004 B BO3AYUHOM 3430pe, Cos-
laBaEMOro MOCTOAHHBIM MAPHHTUM, C BbIIPSMIICH-
HHIM TOKOM, MPOTEKAOIWHM 1o 06MOTKE NOABHIK-
HOil paMKH. B pesyibrare 5T0r0 B3auMoaelicTBH:
BO3HHKAaeT BpallaloWUAi MOMEHT, OTKJIOHAIHA
NOJABHIXHYIO YacTbk npubopa.

Bpamamowsi MOMeEHT NpOfopUHOHAJIeH CHIe
TOKa, MpoTekalolero no oOMorke pamkH. OTK.10-
HEHHIO NOABHXHOH 4acTH NPOTHBOAESHCTBYET MO-
MEHT, CO3faBaeMblii ABYMSI CNHPAJbHBIMH [IpY-
KHHAMH.

YcnokoeHHe ABHXEHHA NMOABHKHON YacTi OCYy-
LECTBJAACTCA TOPMO3HBIMH TOKAMH, BO3HHKAIOLULH-
_MH B KapKace PaMKH MpH ee NepeMellelHd B no.Ie
MOCTOAKHOrO MAarHHTa.

[TpuHuunuaibHag cxema npubopa uaobpaxeia
Ha puc. 2.

H KOHCIPYKILUS TIPHROPA
(50+80004z)

npomylaeis:

Bosinparuiens -
1ol MOCUN

Recfi[;er b'rf'r/:]e

Lobabevice co
Multipiien

Nodburwcwar yacms
Hoving elemenl

Pre. 2. Hpuduunwancuzs  cxema

uprbopa thuna L2101
Fig 2. Basic circuit diagram of type
L1211 instrument

B nputope H3MCOPHTEIbHLIH Mexauusm [oMe-

HICH B NPABOM HHANCM VY, UYTo YBETHUHBACT
JUTHHY LIKATLL 0O Ae0TdeT YaoOHBIM OTCUeT ToKa-
3aHHH.

Kopnyc npubopa cradibHOi, Ha THUHHK H3 a/10-
muunesoro cnaasa. Llokoas u3 naacrmaccsi.
Kopnyc npubopa okpawen B uepisiil nser.

IV. TPABHJIA MOHTAXXA, MNOJNb30OBAHHUS U XPAHEHHS

1. [Npu6opul THna LI211 npeaxasnauenn A1s
YTOIJIEKHOrO MOHTAX&, RAA Yero JHUUeBas 4acThb
KOpMyCa HMeeT KBaAPAaTHLIH HAJHUYHHK, cUalKeu-
Hblii YeThIPbMS IUMHIBKAMH AJf1 KpelJeHHs Ha
LUIHTE,

2. Tlpn6opul Ha HanpsKeHHe cabllie 50 V' He-
OGXOAHMO 3a3eMJATh. 3a3eMJSAIOIWHI TPOBOL C.le-
JYeT NMPHCOEIHHHTL K KPENEeKHOH LINHIbKE, Map-
KHPOBAHHON YCAOBHBIM 0603HAUYCHHCM 3CMJIH_.

3. PasMerka wWHTa Aaa Monrtama npibopa
JoJIXHA ObITh NPOH3Be/eHA B COOTBETCTBHM C Ta-
6apuTHBIM yepTexkoMm (pHc. 1). MoHTax J1o/1xkel
6LITh THIATEIbHBIM, MPHOOP ROJMKEll YCTAHABIH-
BaTbea 6e3 nepexocon. Bo u3bexaHue pazdairhl-
BAHHA HAa IUMHJbKAX, xpensyux npubop, Heolxo-
LHMO MPHMeHATh KoHTprafku. [Ipu MoHTaxe cie-
ayer obpaiiaTbh BHHMa#He HA HAACKHOCTb NPH-
COEAHHEHMS MPOBOAOB W 1A KauyeCTBO KOHTAKTOR.

4. Ecn BoabTMeTp. AOMKEH  [OJAKAGYATBLCH
K H3MepAeMOM CeTH yepe3 H3MepHTEeIbHbLIH TPaHC-
tdopMaTop, TO HOMHMHa/bHbLIE 3HAYEHHN H3MEPH-
TeJIbHOTO  TpaHcdopMaTopa No HaNpPAXKCHHIO H
YacTOTe JOJIKHB COOTBETCTBOBATH YKa3aHHsM,
NOMEIUEeHHHM Ha WKaJje npubopa. HeoGxoaumo
TIRATE/IBHO 343eMJ/IATh BTOPHYHYIO 0OMOTKY i KOp-

nyc HaMepHreqabHoro  tpadcopMmatopa  Harnpsi-
ACHHA.
np” OTKTIOYECHHH BOTLTMETPOB BTOPH‘{HHC 00-
a V4 ¢
()
k
4 &,
— A
a A -
- r AL
]

I
I
Ik
=
|
l

Puc, 3. CxeMut BEAKOUCHNS BOALTMETPOB THita L1211 8 cotw:

d — HEIOCPEACTBCHHOU  BKJIOYCHHE, 8 — BRAUCHHe OHO-

HPCRGIBHOTO TpHGOPA € H3MEPHTEALHBIM TPAHC(POPMATOpOM

HANPAKEHHA. €~ BRAUOUEKHC IBYXHPERENLHOTO  HpuOopa
C CCKUHOHHPOBANNKIM TPAHCHOPMATOPOM HanpHKeHHs

Fig. 3. Diagram for ccinnecting type LI2I1 voltmeters

to the circuit: ¢ direct conncction; b —connection of single-

range instrument through a vollage transformer: c¢- con-

rection of twu-range instrument through a sectional vol-
tage transformer
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MOTKEH HAMCPH IS ILHDIX 'I'l)lliIC([)U}J‘\IElI'Ul)l)ﬁ. Hanpst
AKEUHH AOKILE OCTABATLCA PABOMKHYTLIVIH

5. syxnpeacablinie npudoput TpedVior vera-
HOBKH JONOJHHTE IbHO Ha WHTC ]I\’[)(‘l\'.'ll()‘l.'ll\'.'l(‘li.
NPOUIBOUIIHA HEPCK HOYCHHE HEPRHYHT 00MOT -
KH  HIMEPHECALHOTO  TpancopMiaTopa  naipy-
AOHMS.

CxeMbl BKTIOMEHHN HPHOOPOB B Cotl, tsuipa-
HMenbl HAa pHC. 3.

6. IMepea Hawaaom wnimepenns Crellyer vie-
AHTBCH, UTO CTPE/IKA NPpUOOPa NPH BLIK.TICYCHHOM
IHTAHHH HAXOAMTCA Ha HyileBoll otmerke. B npo-

THEHOM COIVHAY CIEVET YCTdHUBHTL ¢0 Hil HYIh,
HOLIL3YACH KOPPEKTOPUM,

7. Bo n3temanne 10rpeilHOCTH OT NapaliaKea
OTCUCT HOKA AN HEODXONMO HPOBOANTL, HAG.1i0-
A5 HKAJY 1O TREHE, DEPRCHABKY IPHOR K 1ici
K CIPeIKe,

8. TIpufopsr Jo0sis XpanuTLes #a crella-
KAX B CYNHX W Uieroix noseuleHuax. B posayxe
He HODKHO OLITL BPELIN IPUMECeH. Bbi3LIBAI0-
HLHX KOPPO3HIO,

Fapantuiinbiii cpok padutol npuGopos  1pH
HOPMAJIBHBIX  YCJAOBHAX 3KCIIYATALMH M XpaHe-
HHA — |2 MecAles Cu HA NPHOBITHA B HHAKHCKHII
nopr.

V. KOMIUVIEKT MOCTABKH

B xoMmnjekT nocraBku BXOLAT:
1. Npn6op tuna LI211.

2. OnucaHue W NpPaBK.1a NOJMbLIOBAHHA.
3. TMacnopr.

Hanawo 8 Coserckom Corwse
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TYPES 121l

AND U2011T A.C. VOLTMETERS

i. APPLICATION

Type L1211 switchboard volimeters of detector
type are used for measurement of voliage in A.C.
circuits at frequencies of 50 to 8000 Hz.

These instruments are manufactured in the
following modifications:

[. Type LU211-—for operation at ambient tem-
peratures of +10 to -+35°C and a relative humi-
dity up to 80%.

2. Type L1211 T—for operation at ambient tem-
peratures of 0 to +45°C and a relative humidity
up to 98% (tropical type).

Il. BASIC SPECIFICATIONS

Design. These instruments are designed for
flush mounting and come in splashproof cases.

Measurement Ranges. The instruments are
manufactured for one or two measurement ranges
as given in the table.

The voltage transformers should be of audio
frequency type.

The Main Error of the instrument does not
exceed +2.5%.

The working part of the scale is from 20 to
100% of full-scale deflection.

The limiting value for the influence of an ex-
ternal field intensity of 5 Qe is less than £1%.

The damping time is not grealer than 4 sec.

The insulation withstands a lest voltage ol
2 kV.

The instrument weighs not more than 3 kgs.

Overall dimensions of instrument are shown
in fig. 1.

| Measurement Connestion
30: 50; 150; 250 Direct
| Through a voltage transformer,
respeclively for
| 500: 1000; 1500; 2000 B0 100 1500 2000
i 1000 100" 1007 100
T Through a voltage transformer,
5001000 respeclively for
100U — 2000 500 — 1000 : 1000 — 2000
100 100

The instruments arc manufactured in accor-
dance with the requirements of State Standard
FOCT 1845—52 for instruments with an accuracy
class of 2.5.

1. CONSTRUCTION AND PRINCIPLE OF OPERATION

Li211 voltmeters are switchboard instruments
of detector type with one or two measurement
ranges. They comprise quasi conductor rectifiers,
multipliers and a moving-coil type instrument
connected in a circuit for measuring A.C. vol-
tages.

The principle of operation of the moving-coil
instrument is based on interaction between the
magnetic field produced by the permanent mag-

net in the air gap and the current which flows
through the winding of the moving coil. This in-
teraction results in a torque which causes the
moving element of the instrument to deflect.

This torque is proportional to the current
flowing through the winding of the frame. The
turning motion of the moving element is opposed
by the mechanical torque exerted by two spiral
springs.
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* Damping of the moving clement is accom-

plished by eddy currents induced in the frame
when it moves in the field ol the permanent mag-
net,

Basic circuit diagram of the instrument is
shown in fig. 2.

The measuring meshanism of the instrument
is located in e right-hand bottom corner. This
increases the scale length and facilitates read-
ing.

The instrument case is made of sleel, the
Nange--of aluminium alloy. The base is plastic.

The instrument case is painted black.

IV. INSTRUCTIONS FOR MOUNTING, USE AND STORAGE

[. Type Li211 instruments are designed for
flush mounting. For this purpose the front side ol
the case has a square flange with four studs for
fastening to the panel.

2. Instruments designed for vollage exceed-
ing 50 V must be grounded. The grounding wire
should be connected to the fastening stud marked

with the symbol ‘greund’ (= ).

3. For mounting the instrument the panel
should be marked in accordance with the accom-
panying drawings (fig: 2). The instrument should
be mounted carefully, without slanting. Locknuts
should be used to prevent the instrument from
getting loose. It is essential that the wires should
be securely connected making good contacts.

4. When connecting the voltmeter to the circuit
to be measured through an instrument trans-
former, rated values of voltage and frequency of
the instrument transformer should correspond to
those on the voltmeter scale. Secondary winding
and case of the instrument transformer should be
securely grounded.

While disconnecting the voltmeters, secondary

windings of {he vollage transformer should re-
main open.

5. Instruments for lwo measurement ranges
require additional switches to be mounted on the
switchboard for switching primary winding of the
voltage transformer.

Diagrams for connecting the instruments to
the circuit are shown in fig. 3.

6. Prior to measuring, see that the pointer,
with meter de-energized, is set on zero. If not,
reset it to zero using the zero adjuster.

7. In o-der to eliminate parallax errors, read-
ings should be taken when looking at the scale
along a line perpendicuiar to it and to the
pointer. .

8. The instruments sheuld be stored on shelves
in dry and clean premises. The air should be iree
from harmful gases and fumes causing corrosion.

The instruments are guaranteed for 12 months
from the date of delivery to an Indian port, pro-
vided they are stored and used under normal
conditions.

V. SHIPPING COMPLEMENT

The instrument comes completé as follows:
1. Type LI211 instrument.

3ax, 1940

2. Description and operating ins{ructions.
3. Passport.

Prin‘cd in the Soviet Unlon

L s AR P it gteglout

MINISTR Y
OFF TTE ELECTRICAL ENGINEERING INDUSTRY CF Ukl DS

MOSCOW
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MUKPOAMIIEPMETPbI

tuna M95 u M95T
C MHOTONPEAEJIbHbIMH
LHYHTAMHU tuna P4 u P4T

OMACAHHE H MPABHJAA MOJIb30BAHHA

TYPES M35 and M95T
MICROAMMETERS WITH
TYPES P4 and PAT
MULTIRANGE SHUNTS

DESCRIPTION AND OPERATING INSTRUCTIONS

-

A

S

MUHUCTEPCTBO
IMEKTPOTEXHUYECKCH ﬂDUMthIJIEHHUCTM CCCP

MOCKBA
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MHKPOAMIIEPMETPbBI tuna M95 u M95T
C MHOT'ONMPEJAEJbHbIMH LIYHTAMM tuna P4 u P4T

I. HASBHAYEHHE

MarunrosaekTpHycckHe MHKPOaMIepMeTphl
" THna MO5 co cBeTOBLIM yKasatelem BMeCTe C
MHOTONpeAeibHLIMK  WIyHTaMH THia P4 cayxar
A1 H3MEPEHHSR CH.Ibl TOKA H HANPSKEHHA B 1le0s1X
MOCTOAHHOTO TOKA.

Brinyckaores caenyiomnx moandukaumii:

. dns paGoTel npd TemnepaTtype OKpyxato-
uiero Bosgyxa ot -+ 10 no + 35° C u orHocuTenb-
HOW BJaxKHOCTH 00 809% — THma MO5.

2. lna paGoTu npu TemnepaType okpyxaio-
ltero Bo3ayxa ot + 10 go +45°C W oTHOoCHTEL-
HOH BJIaXKHOCTH 10 98Y% (Tponuyeckoe HcnoJHe-
HHe) — Tuna M95T.

Il. OCHOBHbIE TEXHHYECKHE XAPAKTEPHCTHKH

Npeneaw HimMepenun, [Mpubopu Harotos.soT-
CA  Ha npeieabl H3MEPEHHS, npeacTapleHible
B Taba. |.

Ocuoshan morpewHocts e npesoiact 1%
47151 IPHGOPOB C OCHOBHBIMH lIpEfETaMH H3MCpe-
HHA 1 W 102 A w £ 1,5% aas npuGopos ¢ ockos-
HbIM npefenoM uamepetus 0.1 A, Torpeumocr,
NOArONKH COMPOTHBJCHRR WIYHTOB He MpeRbiIaer
+0,2% HOMHHAJIBHOrO 3HAYCHHS.

Tabawua |

Ilonoanu-
Ocuosroll TedbHbIE
us’;g;“;’;{ a np;ﬁ;ﬁ:ﬂ::‘- Bxaiosenne npubopa
pA
pA | mV
0.1 1 5 Henocpencraentoe
HAH (NpH I0NOMeHHH ne-
PERAWNATENR LHAD. WYHT*)
1 10 5 €O CBOHM MHOIODpenehn-
HHM IIYHTON THOZ P4,
PacWiMpAKIHY  OCHOBHOH |
npeaen HiMepeHus B OTHO-
10 100 0.5.| mewun1--5_10—50 —
100 — 500 — 1000 pas

BausanMe BHewHero MarHuTHOre moJas Hanps-
KeHHocTbio 8 5 Oe —~ e Gonee =19,

Bpema ycnokoewns nojBHxHOR yacTy npu6o-
Pa NpH CONPOTHBJAEHHAX BHEWHER llernH, yKalaH-
HblX B Ta6.n. 2, He HpeBLILIACT 4 CCK.

Tabanwuga 2

(pexean uamepenns C(mpm“m?::,,?(igB"emue“
0.1 pA or 120000 ao o
1 pA oT 0 1o
5 mV ot 0 no 200 000
f 1 pA or 3000 no o
10 LA ot 0 10 oo
5 mV or 0 no 30000
10 pA or 30 go o
100 pA or 0 po
0.5 mv or ¢ no 200
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HcnuitaTenasHoe
2 kV.

Ocsetignue yKasatedas OCYLIECTBIACTCA .1aM-
aok 6,3 V, 0,28 A ¢ peabboBBIM ULKO.IEM,

InTanne OCBETHTEABHOTO YCTPOHCTBA NPUH3BO-
AKTCA OT CeTH NEePeMEHHOro TOKa HanpsXeHHeM
127 wan 220 V (50 Hz) nam ot nocrostHHOro W.IH
repeMeHHOr0 TOKA HanpsxeHHeM 6 V.

HANPAMXKCHHE H3UJIAILHH —

IIl. MIPHHUHUN OEACTBHA H

Muxkpoamnepmerp THna M95 npeacrasaser
co60H nepeHOCHBIil MHOronpeae.1bHblii  npHGOP
MarHHTO3JEKTPHYECKOH CHCTEMbl CO CBETOBHIM
yKasaTeJieM.

[Mpuuuun aeficreun npubopa ocHoBaH Ha
B3aHMOAEHCTBHH MATHHTHONO NOJRK B BO3AYILIHOM
3a3ope, CE3AaBAEMOr0 NOCTOAHHbLIM MAarHHTOM, H
TOKa, nNpoTeKawllero B 0OMOTKe NOABHXHOH paMm-
KkH. B pesyabrate 3T0ro B3aHMOMEHCTBHA BO3HH-
KaeT BpallaloWyil MOMEHT, OTKJGHAIWHI no-
HABHXKHY10 yacTb npubopa.

i yBenuueHds vyBCTBHTEJNbHOCTH npubopa
NOABHXKHAaA 4YacTb YKpenJeHa Ha PacTsKKax,
ofuyHan cTpeika saMeleHa CBeTOBhIM YKas3a-
Teqaem.

¥rosl noBopoTa paMKH 3aBHCHT OT BeJIHYHMHMI
CHMIW TOKA, NpoTekaloulero no o6MOTKe paMkH, H
fIPOTHBOLEHCTBYIOIETO MOMEHTA PAaCTsKeK.

YcnokoeHue ABHKeHHS MOABHXKHOMA YacTH ocy-
LLECTR/IAETCA TOPMU3HBIMH TOK3MH, BO3HHKAIOLLH-
MH B OGMOTKE PAMKH MPH ee NepeMeiieHHy B Mar-
HHTHOM noJsie nocroanHoro maruura. lllkana pac-
floJloXeHa HAKAOHHO W TipencTaBisier ¢o6Go# Ge-
Jbifi LHTGK ¢ HaHeceHHBIMH Ha HeM JeAeHHAMH
H 3HAKAMH H C FOPH3OHTAJbHON Npupesblo AMs
cseToBOro ykasareqas. C 3aqsell cropolisl popesb
3aKpHITa MJACTHHKOR H3 MaTHPOBAHHOrQ IJIEKCH-
rjlaca, Ha KOTOPYIO MDOEKTHPYeETCst CBETOBOE NAT-
Ho ¢ veptoit. lllkana oanopsnHan. Hautia wWKanb
okoJso 140 mm.

o

————————— e — —

f——"-r__f-_‘\
. .
'
1

Fa6aputubie pa3mepsi: npuSopa — 215X270X
- 125 mm, mynra — 110 X 126 X 62 mm.

Bec npubopa — 3,5 ke; Bec wynra — 0,5 xe.

[pubop H3rOTOBARETCA B COOTBETCTBHH C Tpe-
gopauusamu TOCT 1845—562 nas npubopos Knac-
cos 1.0 nan 1.5, myHte — kaacca 0,2,

KOHCTPYKUHA NMPHBOPA

[pubop ogopMaeH B n.;1acTMaccoBOM Kopmyce.

Ko nHy LOKO/IA NPHBEPHYT IUHTOK, Ha KOTO-
POM HaHeceHH CXeMa BHYTDEHHHX COeAHHeHHH
npHbOpa M AaHHHE CONPOTHBAEHHH.

[MpumeneHnue B npubope yHHBepcanbHble 3a-
UMbl ¢ HECBHHUYHBAWUIMMHCHA FOJOBKa2MH MO3BO-
JSIOT N0JIb30BATbCH TAKXE H DPOBOAAMH CO luTell-
CeibHBMH HAKOHEUHHKAMH.

Mukpoamnepmerpul H INYHTH Ha BCe Npedebi
H3MepPeHHs HMEKT OAHY H Ty e CXeMy BHYTpPeH-
HHUX COelHHeHHH.

Kax BHaHO 13 NpHALHNHaAbHOMA cxeMul (pue. 1),
B npubope HMeeTCH CABOEHHBLIH IepPeKJvaTe b,
BbINOJAHAIOWHA CJeayloliHe QYHKLHH.

MMonoxenune nepexawuareas ! — uenb o6MOT-
KM PaMKH H BHEUHSA LeNb 3aMKHYTbl HAKOPOTKO.
TTpn6op 3/ieKTPHUECKH apPeTHPOBAH.

Moaoxenne nepexnawyarens 2 — uent o6Mo1-
KH PAMKH IUYHTHPYETCs conpoTHejeHHeM. OCHOB-
HOH mnpeAes] H3MepeHHA npHOOpa MNOBLILAETCHA
B 10 paa.

Monomxenne nepexmouarens 3 — npubop pa-
60TaeT Ha OCHOBHOM Mpejefe H3MEepeHHd.

Monoxenne nepexaioyatens 4 — npuGop
BK.TIOMEH Ha MHJLTHBOJBTOBHH npened.

MMonoxenune nepexaonarens 5 — npu6op npea-
HasHauex 414 pabOTH TOJBLKO C WYHTOM Tuna P4.

JAs HCKIIOUEHHA BJAHAHHS TOKOB YTEYKH, MO-
I'YUIHX H3MEeHHTb pe3y/bTaThl H3MepeHHf, npuiop

Puc. 1. INpunnunnansias cxeMa MHKpOaMmrepMeTpa Tuna M95
€ MHOTONpcle/bHHM WYHTOM THna P4
Fig. 1. Basic diagram of type M95 microammeter with multirange
type P4 shunt

Approved For Release 2009/08/06 : CIA-RDP80T00246A011000380001-7




Approved For Release 2009/08/06 : CIA-RDP80T00246A011000380001-7

= l.

Puc. 2. Cxema olTHuccKoro ;CTpoiicTBa MHKPOaMIepMerpa
THIE M5
Fig. 2. Optical schemc of tvpe M95 microammeter

cHa0xXel CHEeLHAJbHBIM 3KPAHOM. COELHHCHIIBIM
C 3aXKHMOM «3Kpah». 38‘/{\'“{\4 KIKpaH» AOJAHCH
NOAKAICYATLCS K OAHOMY M3 3axuUMOR npudopa,
K KOTOPOMY NOAKJIOHCHA H3IMEpPACMas LCHb.

st oGecneyeHus ayullero sKpanupoBaRHsg OT
TOKOB YTEUKH peKoMetiiyeTcsi cofipartt BHELIHIOW
CXeMy TaKHM 0o6pasom, 4Tolbl OHI H3 M0.1H0COB
HCTOYHHKA TTHTAHHA OblJt MoK Henocpel-
CTBEHHO K OJHOMY H3 3aXK#MOB npHGOPA H K TOMY
Ke 32KUMY OblJ MOLKAIOYEH 304HM «3KpPali».

B cayuae, eclH MeXJy HCTOUHHKOM [HTaHHS
H 3aXXHMOM, K KOTOpPGMY NOAKMOueH 3KpaH,
HMEeTCH KaKoe-TO CONPOTHRJIIeHHe, yKpAHHPOBaHTE
OT TOKOB YTeUKH OYIACT YaCTHUHLIM.

OnrHueckas cxema npubopa (puc. 2) cocTOMT
H3 JlaMIlbl ocBeTHTeds [, KoHadeHcopa 2, avadpar-
Mut 3, 3epkan 4, 5, 8, 9, 10, o6vexkTuBa 6, 3cpKaaa
MNOABHMKHOM yacTH 7 H wKaasl //, Ha OCBELLEHHOM

y4acTKe KOTOpoil MOXKHO HaGaogaTh YeTKylo
PHCKY.

O6LLas AJHHA Jyya OT 3epKaJla TOXBHXHOH
yacTH A0 WKagabl coctanisier 400 ma. Baaroaaps
TOMY, HTO Jlyu [ABAa)KAbl OTPaXKaeTcR OT 3epKana
MOABHXKHOII YacTH, AOCTHFACTCH Ta K€ 4YYBCTBH-
TEJNbHOCTD, YTO W NpH IJHHe Jjyua B 800 mm. Co-
KpallleHHe AJIHHBI .nyua 3HAUHTE/IbHO YBEGJIHUHBAET
OCBElIlEHHOCTh CBETOBOrO YKasaTeds Ha lIKaJje,
Kopnyc IUyHTA H3rotoBJseTcss K3 IJ1aCTMAaccChl.
LLyHT cHaGeH CeUHATbHBIM 3KPAHOM, COeAHHEH-
HbIM € 33aXHMOM, 0602HA4YCHHLIM OYKBON «J».

Kopnyc 3akpbiBaerca CHH3y LIHTKOM, Ha KOTO-
pPOM HaHeceHa cXeMa UuIyHTa M JaHHbIE COMNpo-
THBJICHHH.

B rosioweHMH nepekaiovaTens IIyHTa « o »
HIYHT 3aMblKaeTCA HAaKOPOTKO H B 3TOM CJyuae
yepe3 Hero MOXHO NpPONy¢KaTb TOK go D A.

1Vv. NIPABHJIA NMOJAbL30OBAHHSA, XPAHEHHE H TAPAHTHHHBIH CPOK

1. Iepen uamepeHHeM HeOGXOIHMO BKJAIOYHTDL
MTHTAHHE OCBETHTEJS, AJSl Hero:

@) YCTAHOBMTb LUTENCEIbHbIH NEPEKIIoUaTeb,
HaxonsuiHAcs Ha nepefHeit crenke npubopa, B no-
JI0XeHHe, COOTBETCTBYIOIUEE HANPAMCHHIO HCTOY-
HHMKA NMUTAHUA OCBETHTEJIR;

6) NpHCOEAHHHTb ILHYP RHTaHuA K npHbopy
H HCTOYHHKY NHTaHHA. .

2. PasapperupoBaTh IOABHAKHYIO HacTb IPH-
6opa, AN Yero YCTAHOBHTH PYUKY Mepek/ioyaTens
Ha TpeGyeMblil npejes H3MCPCHHS.

Mpumewanne. TlpuGop moaxen NOCTOSHHO
HAXOAHTHCH B APPETHPOBAIHOM COCTOSIHHH, 32 HCKJIKO-
yeHHeM MOMeHTa H3MCPeHHA.

3. TposepuTb, HAXOAHTCH JH YKasaTelb Ha
HyJeBOil oTMeTKe WKanb. B caydyac neo6xoau-
MOCTH MOBEPHYTb KOPPEKTOD B HYXKHYIO CTOPOHY.

Puc. 3. Qcserutens npuGopa
Fig. 3. Light source of instrument
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4. OrperyaupoBath, eciu Tpebyerca, H3o0pa-
MeHHe cBETOBOH OTMEeTKH C PHCKOIl Ha ikaje.

5. Ilas peryiHpoBaHHA ueTKOCTH H306paxe-
HHS CBETOBOH CTMETKH JaMIy, HMeloulyiocsd B OC-
BeTHTeJle, MOXHO flepeMeularh BAGJIb OCH C [O-
Mollbo rafikk 2 (pHc. 3) H nepncHAHKYJpHo K
Hefi BuHTOM 1. KpoMe TOro, naTpoH JiaMiibl MOKET
NOBOPAYHBATLCA BOKPYI CBOEH OCH.

6. MoAKAIOUHTE H3MEDPSEMYK) CXEMY K 3aXH-
Mam npubopa.

7. Pacuupense npegesios Hamepeius nprbopa
MO TOKY MOXHO MPOH3BECTH C NOMOLIbI UIyHTa
tHna P4. Tpenessl H3MepetHs YKa3albl HA LHTKE
WyHTa.

8. [na paloThl C WIYHTOM HYXHO:

a) BHGPATb IIYHT COOTHETCTBEHHO IlIpejenaM
u3Mepeuus npubopa; .

6) nepekJjouaTeNb MPEAEJOB  H3Mepelna B
(apx6Ope MOCTABUTh B MOJOKEHHC «HAD. WYHT?;

B) [fepeKJoyaresln WYHTa HOCTARHTL Ha Bbl-
GpaHHbil npeje’ H3MepeHHH,

r) JieBpie 3aXHMBL LIYHTa BKJIOUHTH NOCICI0-
BAaTeJbHO B H3MepsAeMyio Lellb, coOJ0ian NoAap-
HOCTb;

A) NpaBbie 3aXKMMbl WYHTA ¢ OGO3HAUCHHEM
OCHOBHOrO fpe/lea HaMepeHHs npubopa u ero co-
APOTHBJIEHHSI TNOJKJIIOUHTE K MHKPOaMnepMerpy,
cofJiiofas JOJAPHOCTD;

e) MOAKJIOYHTb, €C/IH HYXKHO, 3aXKHM 3KPaHa,
0603HaYeH bl OYKBOIl «D», K 0JHOMY H3 3aXKHMOB
HAMEPAEMO LIenH.

9. pu 3amere AaMnul HEOGXOAHMO:

a) JOCTATb-HOBYIO JaMny ¢ pPe3bGOBHIM LOKO-
JeMm Ha 6,3 V, 0,28 A; HHTbL JlamMmbl AO/IXKHA OHTb
pacroJioKeHa 8 UeHTpe Koalbi;

6) BLIKIIOYHTL H3IMEPAEMOe HanpsaxKeHHe,

B) OTKJIOUHTb MCTOYHHK ITHTaHHsi OCBELUECHHA;

r) CHATb MJAHKY C OCBETHT®JIfl, OTBHHTHB TPH
BHHTA CBepPXY KPHILIKH;

1) NOJHOCTHIO OTBEPHYTH M CHATb Fafiky 2
(cm. puc. 3);

e) BbliyTb AepKaTeab 3 C JIAMNOH;

A) 3aMEHHTh NeperopeBLlyio JaMiy HOBOH;

3) MOCTaBMTh JepHKarelb ¢ JaMnod Ha CBoe
MEeCTO;

H) caerka 3asepHyTh radky 2;

K} BKJIOYHTE HCTOUHHK NHTAHHA OCBEileHHA,

) 3asHHuHBaThL rafiky 2, rmoxa Ha likane He
HNOSBHTCH Kakoe-THH0 CBETOBOE MATHO; YCTAHOBHTH
railky Tak, utoGhi cpeToBoe MNATHO Obllo Had-
60abLINM;

M) [OBEPHYTH JaMIly 3a AepXaTelib LOKOJA 4,
He BbIHHMAaA €¢, B TAKOC NOJOXEHHEe, TPH KOTOPOM
cBeTOBOC nATHO OyaerT HanboJsee APKHM;

H} OTBEPTKOii NOBOpPAuYMBaTh BHHT [, NOKa He
6yACT NOJYUEHO Ha LIKAJe 4eTKOe NpAMOYroibHoe
CBCTOBOE MATHO ¢ PHCKOR B cepennHe. [Tpn 3TOM,
CCIH HeoOXOAHMG MOANPABHTH CBETOBOE MATHO,
HOBOpAYHBAIOT railky 2 M JaMmny, KaK YKa3aHo
B IIYHKTaX «I» H €M»;

0) YJIOMHTb TOKONOABOAALULYIO ChNHpalb Tak,
YTOOLI OHA HE MOIJA KOCHYTHCA IIAHKH OCBETH-
TR,

15) NPHUBEPHYTbH K KpPbIUKE IWIAHKY OCBETH-
TEJIA.

10. TIpu6opul ¢ appeTHpOBAHHON MOUBHKHOR

. HACTb AOJMXKHbI XPaAHHTLCHA B CYXHX H YHCTHIX no-

MEIILEHHSX.

B Mecrtax xpaHeHHs NpHGOPOB He JOJKHO
6BITh BpPeAHBIX NpUMeceld, BhI3KBAOUIHYX KOP-
PO3HIO.

11. TapautuiHuii cpok paboersl NpHBOPOB NMpH
HOPMaJIbHLIX YCJIOBHAX 3IKCIJIYAaTaUHWH M XpaHe-
HHs — |2 MecsiLeB €O AHA NPHGLITHA B HHAHACKHA
TopT.

V. KOMIJIEKT MOCTABKH

B KOMM/EKT NOCTAaBKH BXOAAT:

1. TTpuGop tuma M9I5.

2. MuoronpenebHblii WyHT THa P4.
3. [TpoBox ANA MHTAHMA OCBELUEHHH.

4. TpH 3anacEble PacTHKKH.

5. Tpu 3anacuble jamnul 6,3 V, 0,28 A.
6. OnucanHe H NpPaBHAa MMOJbL3OBAHHA.
7. Tacnopr.

Hanawo » Cosercxom Cowose
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TYPES M95 and M95T MICROAMMETERS WITH
TYPES P4 and P4T MULTIRANGE SHUNTS

l. APPLICATION

Type M95 moving-coil microammeters with l. To operate at ambient temperaturces from

i indi ; : ' : ;, TH0 to +35°C and a relative humidity up
light beam indicalor, including t{ype P4 shunts, to 80% —type M5,

are designed for measuring current and voltage 2. To operate at ambient temperatures from
in D.C. circuits. The instruments arc manufac-  +10 to 145°C and a relative humidity up

tured in the following modifications: to 98% (tropical design) -tvpe MYST. .

1. BASIC SPECIFICATIONS

Measurement ranges. Instrumenis are manu- Table 2
factured for measurement ranges given in table 1. — L _
Table 1 Measurement ranges External circunt resistance, 2 |
[ |
| - .
Additional |
Main measu- | nessurement! ) 0.1 pA ' from 120000 to «~
reg:smur;n- ranges ‘ Connection I kA from 0 io oe
" TR 5 my | from 0 to 200000
0.1 1 l 5 | . Direct or (when switch | |7 T T R
: Is in  position «uap. ° 1 nA from 3000 to oo
luyut»  (external shunt) |
! 10 3 ( through type P4 multi- 10 uA | from 0 to o
10 160 | 0.5 | range shunt, increasing 5 mV from 0 to 30000
- Mmain measurement range ’_
in ratio 1—5--10—50—100 )
—500—1000 times. 10 pA from 30 to o
- B 100 A from 0 to =
Main error does not exceed *1% for instru- 05 mV I from 0 to 200
ments having main measurement ranges of | and

10 #A and £1.5% for instruments having main
measurement range of 0.1 uA. Calibratlion error
of shunt resistance does not exceed 10.29% of Test voltage for the insulation is 2 kV.
rated value.

External magnetic fields of 5 Qe inten-
sity will cause an error not exceeding +19%.

Lighting of the indicator is accomplished by
means of a 6.3 V, 0.28 A lamp with a screw base.

Damping time of moving element of instru- Voltage for the light source is supplied from
ment with external circuit resistance given in a 127 V or 290 V (50 Hz) A.C. line or alter-
table 2 does not exceed 4 sec. natively from a 6 VD.C. or A.C. power supply.
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Overall dimensions of:
instrument—215X270X125 mm;:
shunt—110X126X62 mm.

Weight of the meter is 3.5 kgs. Weight of the

shunt is 05 kg.

IH. PRINCIPLE OF OPERATION

MO5 microammeters are portable multirange
instruments of the moving-coil type with a light
beam indicator.

The principle of operation is based on the in-
teraction of flux in the air gap of the permanent
magnet and current flowing in the moving coil.
The resulting torque causes the moving element
of the instrument to deflect.

The moving element is suspended and the
pointer is replaced by a light beam indicator o
increase sensitivity of the meter.

Angle of deflection of the moving coil depends
on the current flowing through its winding and
on the opposing torque of the suspensions.

Damping of the moving clement is effecled by
eddy currents caused to flow in the moving coil
when it moves in the flux of the permanent mag-
net. The instrument has a sloping scale. The scale
is made in the fcrm of a white painted panel with
division lines and marks. A horizontal slit for the
tight beam indicator is cut out in the panel. The
slit is covered from behind with a frosted plexi-
glass plate. Light spot with a shadow line is pro-
jected on this plate. The instrumenti has a single-
line scale. Scale length is approximately 140 mm.

The instrument is mounted in a plastic case.
The name plate carrying wiring diagram of in-
strument and resistance values is screwed to
base bottom. The use of double-purpose binding
posts with unremovable nuts makes possible the
connection of leads with plug ends to the meter.

Microammeters and shunts have similar con-
nection on ail measurement ranges.

Double switch (see fig. 1) used in the instru-
ment serves to perform the following functions.

Position /—circuit of coil winding and exter-
nal circuit are shorted. Moving element of instru-
ment is focked electricallv.

Position 2—circuit of coil winding is shunted
by resistance. Main measurement range of instru-
ment is increased 10 times.
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The instruments are manufactured in accor-
dance with the requirements of State Standard
F'OCT 1845—52 for instruments having an accu-
racy class of 1.0 or 1.5 respectively; shunts with
an accuracy class of 0.2,

AND CONSTRUCTION OF METER

Position 3—instrument operates on main
measurement range.

Position 4—instrument operales on millivolt
range.

Position 5—instrument is made ready for
operation only with type P4 shunt.

To avoid influence of leakage currents which
are likely to destort measurement results, a spe-
cial shield, connected with clamp «skpau»
(“shield”) is used in the instrument. Clamp
«3Kpan» (“shield”) should be connected to the
instrument {erminal to which the circuit to be
measured is connected.

For better shielding against leakage currents
connect one of the terminals of current supply
directly to one of the instrument terminals. Clamp
«3kpaH» (“shieid”) should be connected to the
same terminal. If a resistance is connected be-
{ween current source and the terminal to which
the shield clamp is connected, leakage current
shielding is only partial.

The optical system (fig. 2) comprises lamp
of light source 7, condensing lens 2, blind 3, mir-
rors 4, 5, 8, 9, 10, object glass 6, mirror of moy-
ing element 7 and scale // on lighted part of
which a fine shadow line is seen. Tolal beam
length from mirror of the moving element to the
scale is 400 mm. Due to double reflection of beam
from mirror of moving elenient, sensitivity will
be that of beam length of 800 mm.

Shortening of beam length considerably in-
creases illumination of light beam indicator on
scale.

Shunt is mounted in a plastic case. The shunt
has a special shield connected to the clamp
marked “3".

Bottom of the case is a plate, with shunt
diagram and resistance data marked on it.

When shuni switch is in position * «" the
shunt is short-circuited and in this case 5 A cur-
rent can flow through it.
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IV. OPERATION, STORAGE AND GUARANTEE

1. Prior to measuring, swilch on power sup-
ply of lamp, as follows:
a) set socket switch on face side of instru-
ment to indicate rating of supply vollage;
b) connect double-ended cord to instrument
and power supply.
2. Release moving element from cafch for
which purpose set switch knob on  desired
measurement range.

Note: Moving element of instrument, when not ac-
tually measuring, shall be held by calch.

3. Check that the indicator is set on zero. I
not, set on zero using the zero adjuster.

4, Make light mark with hair line shadow scen
clearly on scale if necessary,

- 5. Make shadow line seen clearly by moving
lamp of light source verlically, using nut 2
(fig. 3) and horizontally by screw I. Besides,
lamp socket can be turned round its axis.

6. Connect circuit to be measured {o insiru-
menl terminals. :

7. Current measurement ranges can be in-
creased by using type P4 shunt. The measurement
ranges are marked on shunt name plate. '

8. To operate the shunt do as follows:

a) select shunt corresponding to instrument

measurement ranges; .

b) set.measurement range switch of instru-
ment in position «Hap. wynr» (“external
shunt™); .

c) set shunt switch on desired measurement
range;

d) connect left-side terminals of shunt in se-

ries with circuit being measured, obsery-

ing correct polarity;

¢) connect right-side shunt terminals, hav-
ing markings of main measurement range
of instrument and its resistance, to micro-
ammeter, observing polarity;

V. SHIPPING

The instrument comes complete as follows:
. Type M95 instrument.

2. Type P4 multirange shunt.

3. Double-ended cord.

Ne 1595

f) if necessary, connect shield clamp marked
“3" to one of the terminals of circuit be-
ing measured.

). When replacing lamp follow the below
procedure:

a) lake new 6.3 V, 0.28 A lamp with screw
base; see that lamp filament is placed
right in centre of bulb;

disconnect vollage being measured;

disconnect light source power supply;

remove lid of light source unscrewing three

screws;

fully unscrew and remove nut 2 (fig. 3);

f) remove lamp holder 3 with lamp;

replace old lamp;

put holder with lamp in position;

) screw.nut 2 on bolt end;

) connect light source power supply;

) continue screwing nut 2 until a light spot
appears on scale; adjust nut for maximum

~ size of light spot;

‘1) turn lamp base holder 4 not removing

lamp, for maximum brightness of spot;

turn’'screw I using screw driver until rec-

tangular light spot with shadow line in

centre appears clearly on scale. If light

spot requires readjusiment turn nut 2 and

lamp as stated in paragraphs “k" and “I"";

lay current supply spiral making certain

il does not touch light source lid;

o) fasten lid with screws.

10. The instruments, with moving element
locked by catch, should be stored in clean, dry
premises. Harmful materials, causing corrosion
should not be present.

11. The instruments are guaranteed for 12
months from date of delivery to an Indian port,
provided they have been stored and operated
under normal conditions.

b)

d)

n)

COMPLEMENT

4. Three spare suspensions.

5. Three spare lamps 6.3 V, 0.28 A.

6. Description and operating instructions.
7. Passport.

Printed in the Soviet Union

MINISTRY

M OS
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